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q i Sir.— I herewith transmit to the Legislature the Tenth 
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TENTH ANNUAL REPORT 


OF THE 


Board of Control of the New York ‘State Agti- 
cultural Experiment Station. 


REPORT OF THE EXECUTIVE COMMITTEE. 


' Since our last report your committee have held monthly meet- 
ings at the Station, often with other members of the board being 
present during our deliberations, and we have to report the 
following work as having been accomplished. 

The new building for the chemical laboratory has been com- 


pleted so far as called for under the contract with John Moore, — 


Syracuse, N. Y., from plans prepared by E. A. Ellsworth, Holyoke, 


Mass. Such a laboratory building has been needed since the ‘ 


Station was established, but it was rendered imperatively neces- 
- sary, in order to carry forward the work of fertilizer analysis, 
which was by law placed under the direction of the Station. 
When fully completed this building will give ample accommo- 
dation, in its laboratories, for the chemical work of the Station, as 
also affording in the future, when the increasing demands of 
agriculture shall render it ‘necessary to employ certain other 
specialists, convenient laboratories and rooms for their accommo- 
dation. At the present they are to be occupied for such of the 
assistants in the laboratory and other members of the staff as are 
unable to secure comfortable quarters convenient to the Station. 
The entire building is warmed by the steam-heating apparatus 
manufactured by Dunning, of Geneva, and the results thus far are 
_ entirely satisfactory. 
An abundant supply of water has been obtained by the exten- 
sion of the mains of the water supply from the village of Geneva. 


HTG & 





yi REPORT OF THE EXECUTIVE COMMITTEE OF THE 


The filling and grading about the new laboratory has been 
completed so that the earth will have sufficiently settled during 
the winter to enable the grounds to be properly leveled and 
sodded in the spring. The sidewalk in front of the Station build- 
ing has been continued to the railway cut and the roadway filled 
in to correspond with the entire front of the Station property. A 
vitrified tile drain has been laid with gradual fall from the 
laboratory through the orchard to Castle Creek. 

Some needed repairs and modifications have been made in the 
eattle barns and poultry houses, and two new stalls for bulls and 
three box stalls for cattle have been added to the bull barn. | 

A new house for carrying forward experiments in breeding with 
poultry has been completed, since the other poultry sheds were 
all needed in the several feeding experiments which are being 
conducted. 

The entire line of fences upon Castle Creek and Pre- -emption 
| i has ‘been rebuilt and painted, and a permanent trellis been 
built in the experimental vineyard. 

The graveling of the roads of the farm:has been continued ag 
opportunity has offered, and certain of the drains on the farm 
have been repaired. 

A block of one-half an acre of several kinds of small 
nursery stock, cherries, plums, quinces, pears, apples and 
peaches, has been set out upon the experimental plats for the 
purpose of -facilitating the work of Mr. Fairchild in his 
investigations of the various diseases which affect such 
stock, and this work has been from the first appreciated by 
the nurserymen who have extended to the Station all the needed 
aid in placing their own blocks of nursery stock at the disposal of 
Mr. Fairchild, and in making liberal contributions of such stock 
as was needed for his permanent block upon the Station grounds. 

The upper room of the Dairy House has been fitted up for the 
manufacture of cheese, and the services of Messrs. Smith and Hall 
of the Dairy Commission were granted freely to supervise the 
manufacture of cheese, each step of which from the milk to the 
finished product and extending through the entire period of 
ripening has been under close and constant chemical supervision. 
The results promise to throw much light upon this important 
branch of agricultural industry. | 
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We are pleased to see that the extended investigations of the 
several breeds of dairy cattle continues to arouse an increasing 
interest among our dairymen and the breeders of cattle, as is 
evidenced by the fact that four heifers and a bull of the Devon, a 
bull and heifer of the Guernsey, a heifer of the Jersey and two 
heifers of the Holstein-Friesian breed have been presented to the 
Station herd in order that the tests being made might be rendered 
as complete as possible. 

The colored chart prepared by the director illustrating the food 
elements and fertilizing value of the various foods and farm pro- 
ducts has necessitated a second edition to supply the demand, 
and several other Stations have secured supplies or contemplate 
so doing for distribution among their several constituents. 

The correspondence of the Station has increased several hundred 
per cent during the few years past, and the applications for the 


bulletins of the Station daily increase. Fourteen bulletins shave, her 


been issued since our last report, aggregating 346 pages, and the 
demand for its publications and for advice on all matters per- 
_ taining to agriculture gives conclusive testimony that the work of 
the Station is rapidly becoming more and more appreciated- by 
the people, and by its increased dissemination of rapidly increas- 
ing value to the farmers of the State in whose behalf directly it 
is being done. 

The value of the agricultural products of New York amount in 
the aggregate to, at least, $130,000,000 and probably to 
$150,000,000 annually, or upon.an average from $340 to $400 a 
year for each of our 380,000 farmers. 

The leading crops of New York are equal in value to 5.7 per 
cent of the total production of the United States; the farm 
animals to 5.8 per cent; number of milch cows to 9.7 per cent; 
while their value is 12.4 per cent of the value of all the cows in 
the United States. 

It will be seen, therefore, that our State is not only in name 
but in comparison with other States, the Empire State, and that 
the work of our Experiment Station is one of the most important 
factors in enabling us to retain this proud pre-eminence. 

France and Germany combined have nearly nine times the 
area and nearly fourteen times the population of New York State, 
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and since the first Experiment Station was established in 
a Saxon village in 1851 they have so rapidly increased that 
there are at present 110 im these two countries, while every 
country in Europe is rapidly increasing their number of these 


institutions within their borders. Compared with Germany 


and France in proportion to area, New York should have twelve, 
and in proportion to population eight of these Stations, and 
especially when we consider the great diversity which exists in 
our State in soil, climate and in the character of its agricultural 
products, in which respect it is doubtful whether New. York is 
surpassed by an equal area upon the globe. 

Although perhaps it may not be wise to increase the number 
of these Stations, it would appear most desirable that everything 
should be done which may enable the Station, now for ten years 


established, to carry forward the work of investigation and 


accomplish’ that purpose for which it was organized, namely: 
‘Bor the promotion of every branch of agriculture by scientific 
investigation and experiment.” 

In furtherance of this object and in the opinion of the director 
the following requirements appear of immediate necessity. 

1. The completion of the basement laboratories in the new 
building. | 

2. Four residences for the married members of the staff. 

3. A series of cold storage rooms for determination of the 
degree of temperature and moisture necessary for the proper 
preservation of the various fruits and berries. 

4, A green-house and forcing-houses by which much of our 
horticultural work may be carried on the entire year. 

5. An ice-house of sufficient capacity to serve the purpose of 
the Station. 

6. The means of printing and distributing an edition of 1,000 
of each of our bulletins in each county of the State. 

The following statement presents, briefly, the work which has 
been carried forward in the several departments of the Station 
during the past year, 

The work of the first assistant has been a continuation of his 
feeding experiments with poultry and swine. He has also had 
charge of the feeding of the dairy cattle, preparing rations for the 
different animals, including, on January 1, 1892, sixteen milch 
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cows, six heifers, and seven bulls, these rations being arranged 
according to the appetite, condition, age and size of the several 
animals. The grain feed has been changed at intervals to supple- 
ment the forage and coarse fodder available through the several 
months of the year. He has also prepared bulletins in reference 
to his work, and continued his investigation with selected varieties 
of sorghum for the purpose of determining those varieties best 
suited for the production of sugar, syrup and forage in this State. 

The chemist, Dr. Van Slyke, with his assistants, has carried 
forward the following : 

1. Analysis of milk of dairy cattle of different breeds. This 
work involves the complete analysis each week of from sixteen to 
twenty samples of milk. 

2. Determinations of fat in skim-milk, buttermilk and butter in 
connection with experiments with breeds of dairy cattle, involving 
from fifty to sixty determinations each week. 

3. Microscopic examination of eight to ten milks each week. 

4, Analysis of all foods used in various experiments at the 
Station. 

5. Investigation of cheese: 

(a) Experiments in the manufacture of cheese. 

(b) The influence of composition of milk upon composition and 
yield of cheese. 

(c) A study of the process of ripening cheese. 

6. Analysis of fertilizers. 

7. Analysis of chemical compounds and mixtures of chemical 

compounds used in spraying plants. 

8. Miscellaneous analyses. 

9. The chemist has attended and addressed the State Dairy- 
men’s Association at Owego, and given addresses on commercial 
fertilizers at farmer’s institutes held at Batavia, Genesee county ; 
Perry, Wyoming county; Geneseo, Livingston county; Lyons, 
Wayne county, and Albion, Orleans county, and has arranged for 
several other institutes yet to be held. | 

10. He has also prepared several bulletins covering the subject- 
matter of the investigations carried forward by him. | 

The work of the assistant horticulturist embraces the following : 

Varietal tests of small fruits. One of the most complete col- 
lections in the United States. 
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Continued work on cross pollination of strawberries. 

Tests of commercial fertilizers on small fruits. 

Spraying with remedies for fungoid diseases of small fruits. 

Tests of the newly introduced varieties of potatoes. 

Tests of commercial fertilizers on potatoes. 

Spraying with fungicides for the potato blight. 

Tests of the vegetable novelties. of late introduction. 

Tests of commercial fertilizers on the yield of beans. 

Forcing vegetables under glass. 

Tests of fertilizers on forced tomatoes. 

Planning an exhibit of plant diseases, with remedies, to be 
shown at fair. 

Attendance on fairs with a large exhibit of fruits and vegetables, 
fertilizer and cattle foods. 

Note taking. 

The horticulturist, Professor Beach, who entered upon his 
duties at this Station November 1, 1891, has outlined the 
following work, a part of which is already under way: 

Investigation of plant diseases for the purpose of determining 
inexpensive and effectual remedies. 

Preparation of charts illustrating microscopic characteristics of 
fungus diseases of economic importance. 

Investigation of the accumulation in the soil of compounds 
used for fungicides and insecticides, and the effect of syoh soils 
on vegetation. 

Establishing an arboretum of native trees and shrubs. 

Experiments in co-operation with the division of vegetable 
pathology, Washington, D. C., on the use of fungicides for pests 
of orchard fruits and nursery stock. 

The work of Mr. Churchill, agriculturist, embraces the 
following : 

Variety tests of grapes a eon orchard fruits, making a permanent — 
record for each ‘variety tested. 

Investigation into the nature of seedling apples of this section 
of the State, and the collection of cions from promising varieties 
for propagation with the view of obtaining new varieties of value 
for commercial and home use, also for work in cross-fertilization. 
- Tests of varieties of grains, ete. 

Fertilizer experiments with corn on farm. 
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Continuation of fertilizer experiments with corn on plats. 

Routine work, involving the superintendence of labor on the 
farm and plats, etc., 

The clerk and stenographer (Mr. Newton) has had his Hite 
more than filled by the increased correspondence of the Station, 
the mailing of bulletins and other publications referred to else- 
where in this report, labor involved in the entire charge of the 
bills, and the regular routine work of the office. 

The following statement of the number of letters written, of 
which copies have been kept, will show the increase in the 
correspondence of the Station since its establishment : 


SS IRS PRR ce MEN oS ORM UR RIN en 644 
EES Nn OR CRE UE | Ct Em 642 
BS iat ek Lk es aS 218 
RM RE aC GU et Po he Mans, aR, CP CR RARE 401 
CSG SCI SNARE ae Do a aU NO 600 
Ee i oe are aA 405 
Tr OO. MN eet Va A Cle 1,204 
Ue ee oa a ORE Ne 1,209 
Ft a rE a Saas NY COIN 1,360 
See 2S SIRI 7S aoe gn ae SET NGA LAG | 1,561 


The bulletin list has rapidly increased and almost entirely 
through personal application of the farmers, and without effort 
thus far by the Station, although it is most desirable that such 
effort should be made ; so soon as the means are provided for the 
printing and distributing of a much larger edition. 

Sometimes from fifty to seventy-five names have been added to 
the bulletin list in a single day, and the increase during the last 
nine days, January 1-10, has been 100. During the past year the 
number of names added to the list has been equal to those of the 
first eight years. At present there are 5,500 names on the bulletin 

i 

=i JAMES McCANN, 
CHARLES JONES, 
GERRITT 8. MILLER, 
P. N, NICHOLAS, 
S. H. HAMMOND, 


Executive Committee. 
Geneva, New York, January 1, 1892. 


‘TREASURERS REPORT. 


Geneva, N. Y., October 30, 1891. 


- Lo the Board of Control of the New York Agricultural Eaperiment 
Station : 


As treasurer of the Board of Control, I do respectfully report : 


That I have received from the Treasurer of the State of 
New York, for the twelve months ending September 








BUMS LY akc MER le’ s. Ss ale do aie a Rea A vee , $20,000 08 
That the balance on hand October 30, 1890, was........ 36 99 
PLOb BL Ey i's ie ale baa RR NRMEMe eran ae ee ereinnale eietatctevatals $20,036 99 


ee SS 
ey 


And I do further report that I have expended during the twelve 
months ending September 30, 1891, $20,018.30, vouchers for 
which, duly audited by the special auditing committee of the 
Board of Control, have been furnished the Comptroller of the 
State of New York. 

Properly classified, the expenditure has been as follows: 


PATI E  sshs aioe O)k a 8 ns! ajc MRR cp ofa MRR Ss ory «0c nau $420 80 
Harm implements ‘and toolams.) i ferwes. oi2.)..' eee 18 55 
Freight, cartage and express....... 0.0.04 cscoeeees 276 42 
ALE AG oi iat a k's 2 bala s = ogame aT! SANT art mami 519 14 
PPPS L Es ie c's ee » © = AMIR MUD ahs Bae hiida (eo tthe RRMA Smee eu 4 41 
MRUTOTI ISS GAR OIE U's Wiaine, » ss CRMMMURM LORRI G9) >in he'd gh Re mR 6,296 31 
Laporatory. department . ce ews os a wid) c ic krlelgieall aan, a 1,003 03 
VEEN A OR A RM RA 3 SN 63 25 
MTVeBLOG ke a ei aes. Samm Og nua FRR CE cg % 447 00 
Meteorological department. 114). 0 ie eee ee se 4 75 


Permanent improvement .............eeee: ib t 529 28 


WORT Det. ae)? i Vasant Ph hes Sep CUPP Dae eat ee 
eal RII Mb dis: BE Gans ie 
7 at ’ ‘ habe we a 
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IORUAUEEETISOS |. Mamta ily wcs oes. ss came a als oa a te $326 84 
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And I do further report that I have expended $2,311, the 
balance, September 30, 1890, of the special appropriation of 
$10,000, vouchers for which, duly audited by the special auditing 
committee of the Board of Control, have been furnished the 
Comptroller of the State of New York. 

And I do further report that I have received from the Treasurer 
of the State of New York on account of fertilizer control, $15,000 ; 
that the ‘balance on hand sis 30, 1890, was $2, 792. 98: 
total, 17,792.28. 

And I do further report that I have expended on this account 
$13,560.98, vouchers for which, duly audited by the special 
auditing committee of the Board of Control, have been furnished 
the Comptroller of the State of New York. 

Properly classified the expenditure has been as follows: 
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a Treasurer. 





DIRECTORS REPORT. 


To the Board of Control of the New York Agricultural Experiment 
Station: 

GENTLEMEN.— I herewith submit the tenth annual report of the 
Experiment Station for the calendar year 1891. 

The report of the executive committee of the Board of Control 
will show what has been accomplished under their direction 
during the past year in the erection of the new chemical labora- 
tory and in the necessary repairs and improvements to buildings, 
fences and roads. Their report presents also a general statement 
of the work which has been carried forward by the different 
members of the staff, and their opinion as to what additional 
facilities are demanded in order to render the work of the Station 
of still greater value to the farmers of the State. 


BULLETINS PUBLISHED DurRING THE YEAR 1891. 


During 1891 there have been distributed twelve bulletins, con- 
‘taining an aggregate of 326 pages, upon the following subjects: 


Bulletin No. 26.— January, 1891. 


New York State Fertilizer Control: 
Outline of the history of commercial fertilizers. 
General principles underlying the use of commercial fertilizers. 


Bulletin No. 27.—February, 1891. 


New York State Fertilizer Control: 
General principles. underlying the use of fertilizers. 


Bulletin No. 28.— April, 1891. 


Pig feeding experiments with coarse foods: 
Results with prickly comfrey. 


* Peter Collier, A. M., M. D., Ph. D. 
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Oat and pea forage and red clover. 
Clover with and without salt. 
Sorghum and mangolds. 


Bulletin No. 29.— April, 1891. 

Feeding experiments with laying hens: 

More and less nitrogenous rations. 

Difference in the general health. 

Products of eggs compared. — 

Results for several periods. 

Average results tabulated. 

Some general conclusions. 

Results of dissection. 


Comments. 
Bulletin No. 30.— May, 1891. 


Cabbage and cauliflower : 
A comparative test of imported versus American grown seed. 
Tomatoes : 
A comparison of yields of several varieties grown by different 
methods. 
A description of varieties. 
Tests with seed from green and ripe fruits. 


Bulletin No. 31.— May, 1891. 
Commercial valuation of the food and fertilizing constituents of . 


feeding materials. 
Bulletin No. 32.—— 


New York State Fertilizer Control: 
Description of materials used in making commercial fertilizers. 
Fertilizing materials produced on farms. 
Fertilizing composition and valuation of various products. 


Bulletin No. 33.— July, 1891. 
New York State Fertilizer Control : 
Explanation of terms of chemical analysis. 
Commercial valuations of fertilizers. 
Composition of various chemical compounds, 
Bulletin No. 34.— August, 1891. 


Comparison of dairy breeds of cattle with reference to produc- 
tion of butter. | 
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Bulletin No. 35.— August, 1891. 
Some of the most common fungi and insects with preventives. 


. Bulletin No 36.— September, 1891. 
Small fruits : 


The strawberry : 

Insect enemies of the strawberry. 
The raspberry : 

Diseases of the raspberry. 

Insect enemies of the raspberry. 
The blackberry. 
The currant : 

Insect enemies of the currant. 
The gooseberry : 

Gooseberry mildew. 


Bulletin No. 37.— November, 1891. 
Investigation of cheese: 
Experiments in the manufacture of cheese. 
Influence of composition of milk on composition and yield of 
cheese. 
A study of the process of ripening of cheese. 


GIFTS TO THE STATION. 


January 21. Genesee Valley Salt Company, Piffard, N. Y., 448 
pounds of fine salt. 

January 27. Cleveland Linseed Oil Company, Cleveland, O., 
five bags of linseed meal. 

February 2. Francis Brill, Hempstead, N. Y., cabbage and 
cauliflower seed. 

February 9. J. M. Vandervort & Son, New Antioch, O., seed- 
lings of the pear and apple. 

February 16. W. H. Hallock & Co., Queens, N. Y., 2 collection — 
of vegetable seeds. 

February 20. Dr. E. Lewis Sturtevant, South Framingham, 
Mass., some Christiana melon seed. 

February 23. Joel Horner & Son, Delair, N. J., melon and 
tomato seed. 

March 17. The Steele Brothers Company, Toronto, Canada, 


spring wheat and some carrot seed. 
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March 20. United States Department of Agriculture, Washing- 
ton, willow cuttings, Chinese potato bulblets, sorghum seed, and 
conifer seeds. 

March 27. Royal Church, Harrisonville, O., raspberry plants. 

March 31. T. Greiner, La Salle, N. Y., German grafting wax. 

April 1. R. D. Luther, Fredonia, N. Y., plants of the Luther 
blackberry. 

April 6. Stephen Reeves, Marion, N. Y., seedling pear cions. 

April 13. Conklin & Mersereau, Binghamton, N. Y., seed corn. 

April 14. The Mark W. Johnson Seed Company, Atlanta, Ga., 
seed beans. 

April 15. Samuel Wilson, Mechanicsville, Penn., peach trees, 
strawberry and dewberry plants, and wheat. 

April 15. Charles Wright, Seaford, Del., peach trees. 

April 15. George L. Miller, Stockton, O., strawberry plants. 

April 17. Charles Mills, Fairmont, N. Y., raspberry plants, and 
a seedling currant. 

April 17, William H. Maule, Philadelphia, Penn., three pounds 
of potatoes. 

April 17, A. H. Griesa, Lawrence, Kans., red raspberry plants. 

April 18. J.T. Thompson, Oneida, N. Y., seedling raspberry 
plants. | 

April 20. Of the American Glucose Co., Buffalo, N. Y., one ton 
of No. 1 patent process feed. 

April 20. F. Barteldes & Co., Lawrence, Kans., vegetable seeds. 

April 21. George W. P. Jerrard, Caribou, Me., potatoes, beans, 
squashes. 

April 27. John Hazelton, Delaware, O., strawberry plants. 

April 28. C. W. Minot, Burlington, Vt., twelve kinds of potatoes. 

April 29. W. 8S. Powell & Co., Baltimore, Md., fungicides, 

April 380. David Feight, Dayton, O., strawberry plants. 

April 30. H. A. Jones, Himrods, N. Y., pear trees. 

May 1. S. J. Smith, Manchester, N. Y., beans. 

May 8. D. J. Piper, Forreston, Ill., strawberry plants. 

May 8. J. R. Michelson, Oak’s Corners, N. Y., raspberry plants. 

May 9. Vilmorin, Andrieux et Cie., Paris, France, vegetable and 
flower seeds. 

May 14. C. S. Curtice Company, Portland, N. Y., grape vines. 

May 20. Jerome B. Rice & Co., Cambridge, N. Y., vegetable seed. 


~ 
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May 29. Alfred Boyd, Toronto, Canada, flax seed. 

June 12. C. H. Bootes, Potter Centre, N. Y., German carp. 

June 27. Joshua I. Maxwell, Geneva, N. Y., Holstein-Friesian 
Herd Book, Volume 8. | 

Ellwanger & Barry, Rochester, N. Y., clematis and ampelopsis 
plants, and fifty roses. 

December 11. Dr. E. A. Sheldon, Oswego, N. Y., White Leghorn 
cockerel, 


NEWSPAPERS AND PERIODICALS PRESENTED TO THE STATION. 


Agricultural Epitomist, Indianapolis, Ind. 
Agriculturist and Live Stock Gazette, Jamesburg, N. J. 
Albany Weekly Journal, Albany, N. Y. 
American Agriculturist, New York, N. Y. 
American Cultivator, Boston, Mass. 
American Dairyman, New York, N. Y. 
American Farmer, Middletown, Md. 
American Grange Bulletin, Cincinnati, Ohio. 
American Grocer, New York, N. Y. 
American Homestead, Omaha, Neb. 
American Stock-Keeper, Boston, Mass. 
Baltimore Weekly Sun, Baltimore, Md. 
Boston Weekly Globe, Boston, Mass. 
Breeders’ Gazette, Chicago, Ill. . 
Canadian Entomologist, Fort Hope, Canada. 
Chautauqua Farmer, Dunkirk, N. Y. 
Cultivator and Country Gentleman, Albany, N. Y. 
Detroit Free Press, Detroit, Mich. 
Deutsche Wolkerie-Zeitung, Berlin, Germany. 
Every Week, Angelica, N. Y. 
Farmers Advocate, London, Canada. 
Farm and Fireside, Philadelphia, Penn. 
Farm and Home, Springfield, Mass. 
Farmers’ Home, Dayton, Ohio. 
Farm Journal, Philadelphia, Penn. 
Farm Life, Rochester, N. Y. 
Farm, Stock and Home, Minneapolis, Minn. 

~ German Agricultural and Horticultural Journal, New York, N. Y. 
Hoard’s Dairyman, Fort Atkinson, Wis. 
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Holstein-Friesian Register, Boston, Mass. 

Home and Farm, Louisville, Ky. 

Horticultural Art Journal, Rochester, N. Y. 
Hospodar, Omaha, Neb. 

Husbandman, Binghamton, N. Y. 

Industrial American, Lexington, Ky. 

Jersey Bulletin, Indianapolis, Ind. 

Ladies’ Home Companion, Philadelphia, Penn. 
Louisiana Planter and Sugar Manufacturer, New Orleans, La. 
Maritime Agriculturist, St. John, N. B. 

Maryland Farmer, Baltimore, Md. 

Milk Reporter and Daily Record, New York, N. Y. 
Mirror and Farmer, Manchester, N. H. 

Monthly Weather Review, Washington, D. C. 
National Provisioner, New York, N. Y. 

Nebraska Bee-Keeper, York, Neb. 

Nebraska Farmer, Lincoln, Neb. 

New Dairy, New York, N. Y. 

New England Farmer, Boston, Mass. 
Northwestern Farmer, St. Paul, Minn. 

Orange County Farmer, Port, Jervis, N. Y. 
Orange Judd Farmer, Chicago, Ill. 

Orchard and Garden, Little Silver, N. J. 

Our Country Home, New York, N. Y. 

Peninsula Farmer, Federalsburg, Md. 

Poultry Monthly, Albany, N. Y. 

‘Practical Farmer, Philadelphia, Penn. 

Rural New Yorker, New York, N. Y. 

Shorthorn Gazette, Indianapolis, Ind. 

Southern Cultivator, Atlanta, Ga. - 

Sugar Beet, Philadelphia, Penn. 

Sugar Bowl and Farm J ournal, New Orleans, La. 
Vick’s Illustrated Monthly Magazine, Rochester, N. Y. 
West American Scientist, San Diego, Cal. 

Western Breeder, St. Joseph, Mo. 

Western Garden and Poultry Journal, Des Moines, Iowa. 
Western Plowman, Moline, III. 

Western Resources, Lincoln, Neb. 


World, New York, N. Y. — 
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Tar AGRICULTURE OF THE EMPIRE STATE. 


The New York Agricultural Experiment Station was wisely 
established, as is stated in the words of the act “For the purpose 
of promoting every branch of agriculture by scientific investigation 
and experiment.” 

In 1851 the first experiment station was established at Mockern 
in Saxony. To-day there are in Germany and France alone 110. 
In proportion to area New York should have thirteen, in pro- 
portion to population, eight. 


But it may be urged that a comparison with these countries of 
the old world will hardly apply to us, let us therefore present a 
few statistics concerning the Empire State as compared with its: 


nearest neighbors, the New England and Middle States. 
The following statistics are compiled from the annual reports 
of the Department of Agriculture, 1879 to 1888: 
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It is gratifying to observe that for ten years the average acreage 
yield of the principal farm crops in New York has in every crop 
exceeded the average of the New England and Middle States, as 
the above table shows; but, as will be geen, New York stood 
upon acreage fifth in the list of these states in its average yield. 

In 1888 the above crops had an acreage of 8,967,318 and a 
value of $121,333,857, while all the New England and Middle 
States without New York and Pennsylvania had an aggregate 
acreage of 6,672,642 acres, and their products of the above are 
valued at $94,321,795; only seventy-eight per cent of area and 
seventy-four per cent of value of New York. © 

Had New York stood first of the New England and Middle 
States instead of averaging fifth she would have received an 
ageresate of $39,573,827.86 more for these leading crops than she 
did. Does anybody believe our lands to be less fertile, our 
people generally less clever than those of the New England and 
Middle States. ; 

The New England States and the Middle States excepting New 
York and Pennsylvania have in all nine Experiment Stations. 
Had New York a number proportional to its acres of cultivated 
land it would have eleven. Had it Stations in proportion to the 
ageregate value of its leading crops, it would have twelve. 

The following table presents a comparison of certain of the 
agricultural statistics of New York with the New England and 
Middle States, excepting Pennsylvania, an examination of which 
may surprise many who have not had their attention directed to 
the matter. 
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But not only is our State imperial in its extent of area and the 
ageregate of its productions, but also, and this is a most pertinent — 


point of the discussion, in the great diversity of its agricultural 
products. | 

William C. Barry told us in his address as President of the 
Western New York Horticultural Society that there were in New 
York 48,350 acres in vineyards. That in 1889 the grapes sold in 
New York amounted to $5,512,215 and those of California to 
$4,745,097. New York equals sixteen per cent more. 

Our dairy cattle numbered January, 1892, 1,552,217, valued at 
$40,637,041, nine and one-half per cent of the total number and 
eleven and one-half per cent of the aggregate value of all the 
dairy cattle in the United States. 

It is estimated that the capital invested in the dairy industry 
in the State of New York is $400,000,000. 

For simply protecting the products of this industry the sum of 
$95,000 has been placed upon the appropriation bill. 

As to all police supervision, we may say in the words of Burns, 
“what's done we partly may compute, we know not what’s 
resisted.” But with all which has been accomplished by this 
expenditure we will all agree that it has not brought substantial 
relief to the dairymen of our state in increased prosperity and 
enhanced prices. 

We do not wish to be aederetoed as objecting or even offering 
to object to this appropriation of $95,000, but to our minds it is 
‘clear that had an equal sum been expended in educating and 
informing our dairymen as to the details and the economies of their 


business, we feel confident that their products might bid defiance. 


to oleomargarine and all its allies in our markets, and this dairy 
industry instead of being depressed might soon become one of the 
most profitable industries of the country. 

Let us briefly point out how this may be accomplished. 

1. We have, mainly as gifts outright to the State from the sey- 
eral breeding associations of the country one of the finest herds 
of cattle ever brought together, consisting of: Five Holsteins, 


five Ayrshires, four American Holderness, six Guernseys, five 


Jerseys, three Short Horns and five Devons. 
These came from herds in New York, Pennsylvania, Vermont, 
Massachusetts, Connecticut and Rhode Island, and are all regis- 
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tered animals of finest blogde They are fed the same food, 


receive the same care, and yet in cost of production of milk the 


best is to poorest as 100 is to 162, while in cost of production of 
butter the best is to the poorest as 100 is to 196, while one may 
be among the least profitable for milk and among the most profit- 
able for butter production. — 

The annual average of our dairy cows in butter is from 125 to 
127 pounds, but we have the report of one dairyman whose herd 
averaged last year 394 pounds of butter per cow, and he explains 


why it was not fifty pounds more, and says his herd for the 


past sixteen years has not failed to yield him an average of 300 
pounds per cow and a net profit of over fifty dollars each 
perannum. On the other hand we find that seventy-five per cent 
of the cows in one of our best dairy sections of the State have not 


paid their cost. 


2. Two of our leading dairymen, each getting an average butter 
product of over 300 pounds per annum per cow, feed rations cost- 
ing respectively sixteen and thirty-one and one-half cents daily 
per cow, but a saving of one cent per day in the rations of our 
dairy animals in this State is $15,522 per day or ss at 000 
annually. 

3. We have proved at the Experiment Station at Geneva that 
milch cows gave back in the liquid and solid “manure a value in 
fertilizing constituents, nitrogen, potash and phosphoric acid, 
equal to seventy per cent of the market value of the feed fed the 
animals and that three-fifths of this was in the liquid portion. 
Now the milch cows of this State annually consume, at thirty-six 
dollars each, $56,000,000 worth of food, seventy per cent of which 
is $39,200,000; we have besides 1,462,872 horses, mules and oxen 
costing quite as much more, as also 2,234,747 sheep and hogs. It 
is safe to estimate the manure made upon the farms of this State — 
at $100,000,000 of which itis also safe to estimate that one-half 
or two-thirds is allowed to waste. 

We have sought to impress these facts upon our farmers by 
means of a colored chart which gives the relative amount of these 
fertilizing and food constituents in the several farm products and 
cattle foods. These charts have been distributed to granges, 
agricultural societies and farmers’ clubs throughout the State, © 


and have been ordered by Stations of several other States for — a, 


distribution in those States. 
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If we can impress our eiers with the importance of this 
single point in their practice we shall have repaid many hundred~ — 
fold all the expense of our Experiment Station. 

In connection with this subject it is well to mention that we 
annually buy in this State four or five million dollars’ worth of 
commercial fertilizers and through the supervision of this busi- . 
ness on the part of the Experiment Stations of the country it has 
resulted that in their purchase of $4,000,000 worth of these pro- 
ducts, the farmers of this State are able to save at least $6,000,000 
annually. 

This may appear a paradox but is literally true, since such has 
been the improvement in quality and reduction in price of these 
commercial fertilizers during the past twenty years, that the 
farmers of to-day can for $4,000,000 buy the same aggregate of 
nitrogen, potash and phosphoric acid, for which they would have 
had to pay ten or eleven million dollars twenty years ago. While 
business competition has been largely the cause of this improve- 
ment in quality and reduction in price, such competition has 
arisen through the increased information concerning these pro- 
ducts which the Experiment Stations have diffused among the 
people. 

To illustrate some of our work a sample of beans from the 
Genesee Valley was recently received at the Station. Many doubt- 
less know that New York produces nearly one-half (42.4 per cent) © 
of the bean crop of the United States. 

This malady affecting these beans might result in the entire 
destruction of this industry. At present it is of little concern, 
but we can perhaps remember the first Colorado beetle we ever 
saw, which since has caused a loss of hundreds of millions of 
dollars to this country. 

A delegation of grape growers visited the Station lately to con-— 
fer with reference to certain diseases of the vine, foliage 
and fruit, which were putting in an appearance in the 
vineyards. As evidence of the amazing rapidity of these inva- 


sions of disease, one gentleman who had inspected a diseased 


vineyard in one section of the State reached home on a Saturday I 
and carefully inspected his vines to see if this new disease had 


FS appeared in his own vineyard, and said that he easily carried: 
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in one hand the vines and leaves he found infested, but the 
following Monday, as he said, a hay rack would not have held the 
diseased vines, so rapid had been the progress of this disease. 
The gooseberry as is known has largely disappeared from our 
market owing to the mildew, and yet at the Experiment Station 
we have for successive years grown it absolutely free from any 
trace of mildew upon either foliage or fruit. 
Many have doubtless heard of how suddenly the black-knot 


invaded and destroyed several thousand plum trees for Mr. George — 


T. Powell, apparently free one year before; and yet after half a 
century of the ravages of this destructive pest of the fruit grower 
it is but recently that its true character and life-history has 
yecome known and the means of its destruction determined. 
Another line of investigation has been developed within recent 
years and it is found that many of our prevalent diseases in both 
the animal and vegetable kingdoms are due to minute forms of life 
now known as bacteria, not only this but many of the commonest 
phenomena of farm life are found to be attributable to these 
bacteria. 


Agricultural science need never lack friends so long as the | 


memory of Pasteur and his achievements remains. It may be 


recalled how not many years ago a unique consignment passed _ 


through this State consisting of two car-loads of silk-worm eggs 


en-route from Japan to Italy, valued at $250,000, the commercial 


result wholly of Pasteur’s investigations. 

In carrying forward the work for which the Station was 
organized, it is obviously impossible to enter upon eyery line of 
investigation at once, but it is equally clear that no “branch of 
the agricultural industry ” is to Le permanently denied the benefits 
which may follow “scientific investigation and experiment.” It 
is obvious therefore, that such a Station, if itis to accomplish that 


for which it was established, must gradually reach out into new — 


fields of inquiry, extend its researches into new branches of 
agriculture, and be prepared to meet new problems which are 
constantly presenting themselves to the farmer; in short it must 
be a growing institution, and must be constantly presenting its 
needs for the means of‘such development. 

During the past four years, the Legislature has generously 
responded to these demands, and the increased work done appears 
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_ to have met the cordial approval of those who have been cogni- 
zant of the work, and for whom directly it has been done. We 
know of no expenditure of public money which can result in 
greater pecuniary return to our people. 

We need hardly say that for the work of such investigation as 
the demands of modern agriculture have forced upon us, there is 
need for the highest skill which the State can secure. For the 
solution of the problem of that silk-worm disease, now known as 
Pebrine, the president of the French academy selected his most 
esteemed pupil and friend. The results secured at our Experi- 
ment Stations, the lessons taught by those who are engaged in 
these investigations, are to be at once carried into practice by 
those of our farmers who seek guidance and counsel from these 
Stations, and the very best service which can be rendered is none 
too good for the important work, and for such service we must 
expect to pay as liberally at least as do our cares universities 
and private corporations for similar service. 

During the past year there has been the most gratifying evi- 
dence that the work at the Station is becoming more and more 
highly appreciated at home and abroad. The increase in the 
correspondence and in requests for bulletins has never been so 
great as during the past year, and daily letters testify to the 
practical value of our work. 

There is another matter to which it is well to call attention. 
New York consumes annually nearly or quite $20,000,000 worth 
of sugar, syrup and molasses. 

In 1811 Napoleon practically prohibited the introduction of 
sugar and molasses into France, and appropriated 1,000,000 frances 
for the establishment of six experiment stations in which the 
growing of beets and the manufacture of sugar therefrom should 
be taught, as he expressed it, ‘“‘ conformably to the processes of 
the chemists.” From such beginning this industry has extended 
until to-day three-fifths of the world’s commercial supply of sugar 
is made from the beet. 


We think it would be wise to investigate the capability of the — | 


soils and climates of this State for the production of beets suit- 
able for the production of sugar. There is no need to enter upon 


its manufacture, since the economic details of this process are as 


thoroughly understood as the manufacture of flour from wheat. 
4 
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But we presume few have Mopt up with, the recent progress : 
of sugar manufacture from another plant, sorghum, to which it 
is desirable to call attention. Thus far no experiments have been ~ 
made in this State with sorghum which by the wildest imagina- 
tion could be called scientific, looking to it as a possible source of 
our sugar supply. 

Several years ago Dr. Goessmann, the director of the Massa- 
chusetts Agricultural Experiment Station at Amherst, Massachu- 
setts, in a report which was published in the transactions of the 
New York Agricultural Society, said : 


“When the beet root was first cultivated for the manufacture of 
sugar, it contained only from seven to eight per cent of sugar, but 
by the application of proper care to the cultivation and to selecting 
the best specimens for seed, the percentage was increased to from 
eleven to twelve in some species. Should it be possible to increase ~ 
the percentage of the sugar in the sorghum in the same ratio, its 
successful cultivation would become an accomplished fact; and our 
farmers, aided by their superior skill, more perfect machinery and 
many other advantages. afforded by this country, would be able to 
compete successfully with the planters of the West Indies.” 


The American Grocer, of New York, in an editorial in its issue 
of November 11, 1891, says: 


‘We believe if private capital could be more extensively employed, 
and the formation of stock companies by adventurers who are less 
interested in sorghum than in making money by selling stock, done 
away with, and sorghum sugar manufacture would soon become a 
great national industry. 


The National Provisioner, of New York, under date of Decem- 
ber 5, 1891, says, editorially : 


“There seems to be no reason,” says Secretary Rusk, “why we should 
not look forward with confidence to the day when the $100,000,000 
paid by Americans to foreign producers for sugar shall be turned into 


- the pockets of our own people!” “Very true, Mr. Secretary,’ adds the 


editor, “and others besides you will be grievously disappointed if the. 


_ process of ane sugar from sorghum proves nee short of 


absolute success.’ 


A letter to this Station from one in charge of sorghum experi- 4 
ments under the United Biptce Department of Agriculture in 


_ Kansas, says: 





4, Cold storage-room, $4,500. 
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“T believe now we can expect field cane to have an average of four- h 
teen per cent of sugar in the juice, and Dr. Wiley says we can now — 
expect 200 pounds of sugar from a ton of such cane.” 3 


A recent letter from a veteran sorghum grower and manufacturer 
of Minnesota, of thirty-five years’ experience, says that last season» 
which was for growing sorghum the worst but one in thirty-five 
years, he paid two dollars a ton for the unstripped cane (an 
excellent price to the farmer growing it) and sold his syrup at 
forty cents a gallon and his sugar at 4.1 cents, netting each day of 
ten hours fifty-one dollars and forty cents. 

_ The State Inspector of Kansas-made sugar, officially reports as 
follows concerning the Fort Scott Sorghum Sugar Factory : 


“The Fort Scott Company contracted for 1,000 acres of cane, all of 
which was delivered. The crop was backward and of inferior quality 
compared with former years, but notwithstanding the fact that over 
1,000 tons less of cane were worked for sugar than last year (1890) 
the amount of ‘sugar manufactured exceeded last year’s (1890) crop 
by 101,439 pounds. The total value of the year’s product was 
$35,172. The total cost of production was $23,803.22, leaving a profit 
of $11,368.78.” The inspector continues as follows: “The results 
obtained at Fort Scott under unfavorable circumstances demonstrate 
that the business can now be successfully conducted when the required 
conditions are fully complied with. Because there has been a failure — 
to realize a profit at other places indicates that there has been bad 
management.” 

Without making any recommendation we would add that for 
four successive years we have grown at the Experiment Station 
several varieties of sorghum which averaged a content of sugar 
equal to the average of sugar cane in Louisiana. . 

The immediate and pressing needs of the Station to enable 


the carrying forward of the work which is demanded are as 


follows: 


1. The completion and equipment of the new laboratory, ao 


estimated at $6,000. 

9. The building of at least four houses for the accommodation 
of married members of the staff, $12,000. 

8. Greenhouse and forcing houses in order to carry on work “ 
during winter in horticultural investigation, $8,000. 


2 ae ” nv, 
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5. An ice-house, $500. | 

6. Printing 50,000 bulletins each mbtnth, $8,250; postage on 
600,000 at one cent, $6,000; envelopes, 600,000 at three dollars 
and twenty cents, $1,920; mailing lists, $500 ; two mailing clerks 
at forty dollars a month, $960; total, $48,630. 

The above items are substantially the same which it will 
be seen are recommended by the executive committee in 
their report. 


INVESTIGATION OF THE SEVERAL BREEDS OF Datry CATTLE. 


“In some scientific books the opinion was confidently put forth that 
if you increase the quantity of fat in the fodder you increase the rela- 
tive quantity of butter inthe milk. Itisa matter of some consequence 
to know these things. When we have made four or five series of care- 
ful experiments in which we have weighed the milk in all its parts, the 
fat, caseine, the sugar and salts, separately, and have weighed the food 
in all its parts in the same manner, so that we know exactly what went 


into the cow and what came out of her, we areina position to say what 


are the facts. Itis not my opinion or your opinion; is is not a case 

of “I guess so,” or “It can’t be otherwise;” all that has little real 

value unless there be behind it an evident basis of impregnable 
fact.”— Prof. Samuel W. Johnson, Yale College, Conn., 1873. 


The above quotation is from an address given many years ago 
by one to whom agricultural science in America, at least, is more 
greatly indebted than to any other of the hundreds who have ably 
contributed to its advancement; and since the above-quoted 
remarks were made very many investigations, more or less com- 
plete, have been undertaken, looking to the solution by careful 
experiment of the comprehensive question suggested by this emi- 
nent scientist. 


Less specific but of the same tenor were those words of Sir - 


Humphrey Davy who said that “nothing is more needed in 
agriculture than experiments in which all the circumstances are 
minutely and scientifically detailed. This art will advance with 
rapidity in proportion as it becomes exact in its methods.” 


Nothing that I can say could add to the words of these eminent 


authorities, and those engaged in the work of investigation will 
be most successful who follow most closely “oi general and 
specific instructions above recorded. 
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The investigations of this problem planned at this Station have 
from the first been upon the lines so clearly laid down, confident 
that in no other way can a satisfactory conclusion be secured, and 
it is along these lines that it is intended to continue until an accu- 
mulation of testimony shall have been secured sufficient to reconcile 
many at present apparently conflicting opinions, to confirm many 
others which appear to be conclusive, as also to determine many 
questions intimately associated with the leading problems, concern- 
ing which at present no rule of practice exists founded upon well 
ascertained experimental data. 

Of such immense practical importance is this investigation and 
of such scientific interest that it should be entered upon and car- 
ried forward with as little delay as possible, and yet so manifold 
and intricate are the questions involved in its discussion that a 
speedy conclusion of the whole matter can only be hoped for as 
the result of prolonged investigation, but the following record of 
results already accomplished, and of data already secured which 
shall perhaps find its greatest value as a basis for future conclu- 
sions, is presented, confident that the work will commend itself to 
our intelligent dairymen as being in the right direction. 

In this investigation full-blooded registered animals were used 
as follows: 

One Holstein-Friesian. 

Four Ayrshires. 

Three Jerseys. 

Two American Holderness. 

Two Guernseys. 

Two Devons. | 

The above fourteen cows were in their first period of lactation. 
so that whatever results may appear to be established are such 
only as apply to the age of the animals experimented with, and 
the conditions which surrounded them at the Station. 

All food and water was taken in the stable and upon every 
fair day exercise was allowed them in the yard. 

Since certain of the conclusions which appear to be established 
from the investigations are not only of scientific interest and great 
practical importance, but also at variance with general belief in _ 
certain points, it has appeared desirable that, so far as practicable, 
the data upon which these conclusions are based should be pre- 
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sented in order that those interested in this investigation should 
themselves be able to judge to what extent the conclusions are 
sustained by the facts. 


Tt will be seen that there are certain general principles which 


apply to every breed and to every individual, while there are to 


be seen certain characteristics peculiar to each of the several 
breeds. 

A discussion of the data will be reserved mainly until the data 
thus far secured has been presented. 

The following table gives the names of the animals, their breed, 
date of birth, time of calving and age at time of calving. 

















NAME OF COW. When born. Date of calving. onan 

Ayrshires. Days. 

Queen Duchess........ Feb. 21,1888 | July 24, 1890 884 © 
Junietta Peerless...... July 26,1888 | Feb. 4, 1891 923 
Manton Belle ......... June 16,1888 | Dec. 11, 1890 908 
Miss Flow 5th ........ March 1, 1888 | Feb. 5, 1890 706 

Jerseys. 
Gilderbloom ! es 4s.:.. April 6,1888 | Sept. 9, 1890 886 
Countess Flavia....... May 14,1888 | April 19, 1890 705 
Barbara Allen,........ Aug. 18,1888 | Aug. 29, 1890 741 
American Holderness. 
Nellie 6th ..... Va) oe Aug. 10,1888 | Sept. 13, 1890 764 
Magoie Cth iiss 3.56. | Aug. 15,1888 | Sept. 25, 1890 771 
i ‘'Guernseys. ; ae 
Rosette Ford ......... May 10,1888 | Nov. 14, 1890 918 
MO re idic oc so acaht Aug. 25,1888 | Dee. 7, 1890 834 
Devons 

MGR OR a Wise a's eos dint March 5,1888 | March 7, 1891 1,097 

Genevie’s Gift......... Sept. 19,1889 | May 15, 1891 603 | 

Holstein-friesians , 

WS eeete Vi lis’. Sa June 22,1888 | July 16, 1890 754 
Averages ......... July 8, 1888 | Oct. 28, 1890 821 
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The following table gives the kind and amount of each food — 


eaten by each animal during each month of the experiment, and 
it will serve as a guide to those who may desire, during the 
different months of the year, to. supply their animals with a 
similar ration. 


Letters of inquiry are frequently addressed. to the Station asking 


_ for information as to the rations needed for production of the best 


results, and by consulting the following table one may learn what 
ration was fed the several animals of our herd each month in the 
year, and by comparing with other tables presented in this report 
the effect of such feed, as also of the changes from one kind of 
feed to another, may be determined, and the knowledge thus 
obtained is sure to be of interest and may be of great value by 
way of suggesting certain experiments indicated by the results 
here recorded. As is well known to the practical feeder, very 
marked differences are found to result from simply a change of 
feed without regard to the difference in composition of such feed, 
and the following pages will record many such changes made 
with our herd and the results presumably produced thereby : 
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REPORT OF THE DIRECTOR OF THE 


‘The following table presents the relative cost of production of — 
milk, and of fat in milk, for each animal, and for the several 


breeds : 


RELATIVE Cost oF Propuction or Mink AND Fat. 





Ratio. 





‘Fat. Ratio. 
Barbara Allen Mats can ts 100 
Orioles. oan is PU ia ive ti 106 
Queen Duchess. . ae 112 
Countess Flavia......... 118 me 
Rosette Ford ...... sree 124 
Genevie’s Gift. ..... eS 134 
DGB ie ais Pak Beads 149 
Gilderbloom seeeee 150 
iSelect he sca. Honea 150 
Manton Belle ..... sete mets 154 
Maggie 6th........ Pet 181 
Nellie 6th...... aera aeieeral LSai ee 
Junietta Peerless........ 188 


Miss Flow 5th..... pea ge 


199 | 


RELATIVE Cost BY BREEDS. 


Milk. 
Queen Duchess. i) d ee een 100 
Manton Belle ...... Reps 0) (Ns 
Pri O!. . Wiis oN poe eaten 
1 HST Key Fa a ss (ee 
Junietta Peerless ......... 110 
Rosette Ford........... vet heo 
Macocie: Oth. 2.) vee « ee} 127 
Mellie Gti. 2 Susy wa cy Gey Wag Ps!) 
Genevie’s Gift............| 182 
HONG Sy oe eae De CRN ea eso 
Countess Flavia ... ....../ 140 
Miss: Plowimth in. 144 
Barbara a ar ...| 146 
Gildarbroom AE RES Dials Same CLOG 
Holstein-Friesian ......... 100 
BUT ATITOS chins - . «sie slatrunnas 107 
RAMLOCTGGYS 0... . sawichn sek .| 108 
American Holderness ..... 121 
PREM OOH et ss. 3's ous «ies emt O 


141 


Guernseys . 


eeoeceeteseaeeee 


Jerseys....... eee 


Devons. 


eetoeosveeeers*eeeeee 


Holstein-Friesian eee eres 


Ayrshires........ 


American Holderness .... 
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New York AGRICULTURAL ExpERIMENT STATION. lll 


By reference to the table (page 110) which gives the relative cost 
of production of milk and of milk fat (which is practically the 
same relation for production of butter) of the several animals and 
breeds, it is obvious that the dairyman should first decide 
whether he desires to produce milk or butter from his herd since, 
as will be seen from the tables, these cows, cared for alike and fed 
the same foods, differed widely in relative value for production of 
milk and milk fat, the relative cost in production of milk varying 
in individuals from 100 to 167 and in breeds from 100 to 141; 
while in the production of milk fat they varied in individuals from 
100 to 199, and in breeds from 100 to 160. 

It will be seen also that in individual cases we find certain cows 
standing high in the list for the economical production of both 
milk and butter, while there are also certain ones which are 
relatively poor for both milk and butter, but these are exceptional 


cases, since as a rule the Guernseys and Jerseys aré noticeable 


for their low cost in butter production, while the Holstein- 
Friesians, Ayrshires and Guernseys are characterized by their 
relatively low cost of milk production. The Devons and American 
Holderness stand more nearly midway between these other breeds. 
The dairyman needs therefore to select the breed best suited to 
his purpose, and also to thoroughly test the relative value of the 
individuals in his herd of whatever breed or grade. These two 
points may be regarded as of prime importance. 

In the table (page 109) which gives the daily cost of the food 
fed these animals there has been no allowance made for the 
fertilizing value of the manure secured, which if carefully 
husbanded would equal fully seventy per cent of the market value 
of the food, and thus reducing this daily ration, the market value 
of which averaged, as will be seen, 13 49 cents to only 4.05 cents 
per animal per day. 

It will be seen from the table (page 40) that ies animals 
received as a part of their ration grain every day, and while the cost 
of food was low the animals have thrived and been maintained in 
good condition, their average weight having increased, as is seen 
in table on page 107, from 850 pounds to 893 pounds in twelve 
months. 
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~The average weight of the cows for a year was 816 oan and 
the average daily amount of dry matter in their food was 17. 34 
‘pounds, or for 1,000 pounds weight 21.2 pounds. 


The following table gives for seven cows the average yield of 
‘milk as also of milk fat, and the pounds of albuminoids and erude © 


fat present in the foods fed during November and December. The 


rest of the herd had ceased giving milk or were so nearly dry that — 


they were excluded. 

These results are highly interesting as showing a change in 
milk production in cows averaging a year in lactation. 

We find here a reverse in the average results since we have: 

1. An increase in mild yield of 5.5 per cent. 

2, An increase in the milk fat produced of 2.4 per cent. 

3. A decrease in the per cent of fat in the milk of 3.1 per cent. 

By reference to table on page 77, we shall see that as an 
average we found between the twelfth and thirteenth months of 
lactation: 

1. A decrease in milk yield with eight cows of twelve per cent. 

2. A decrease in fat produced of 5.5 per cent. 

3. An increase in per cent of fat in milk of 1.7 per cent. 

We observe that there was an increase of albuminoids in the 


foud of December of 7.6 per cent over the amount in November, 


and an increase of the amount of crude fat in the food of 8.4 per 
cent. 

The change in the quality of the food was an increase of fifty 
per cent in the amount of ensilage, and a decrease of one-third in 
the amount of hay fed, also the substitution during December of 
cotton-seed meal for corn meal in the grain mixture. 


The nutritive ratio for November was 1. to 5.8 and for 


December one to_5.2. 
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The following table gives the amount of food fed and its leading 
constituents, as also the milk yield and the amount of milk fat 
produced during five months, which averaged for the thirteen 
animals under this experiment, the eighth to the twelfth, both 
inclusive, of lactation, during which period the changes in the 
proximate composition of the food was most marked. 

The percentage of changes in the albuminoids, sugar and starch — 
and the crude fat in the food, as also in the milk yield and milk — 


fat produced.during this period of five months are as follows: 
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MeLobers, . |. ¢hmee ss Same scMeey 95 | 110 61 68 | 117 | 77 


The above average as also the details of the table which follows 
is of much interest in connection with the question as to the 
function of the several food constituents in the animal economy. 

It will be seen that while the albuminoids in the food was 
increased nearly twenty-seven per cent the milk yield diminished 
twenty per cent, while the milk fat diminished but twelve per 
cent. ‘ 

In the detailed table as an average 78.93 pounds of albuminoids 
were fed during September, the average milk yield during the 
same month being 375.7 pounds, while during the previous month 
62.26 pounds of albuminoids were fed and the milk yield was 
467.5 pounds; this is a falling off in the milk yield of about 
twenty-per cent, while as we see upon page 77 the average 
falling off in milk between the tenth and eleventh month of 
lactation was upon an average 430.6 pounds to 402.2 pounds or 
_ 6.6 per cent. 

Again between September and October the average amount of 
albuminoids fed dropped from 78.93 pounds to 64.67 pounds or 
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table, page 11, we sec 
between the twelfth a r 
than five per cent, so that the large reduction of eighteen per G 


cent i in albuminoids fed did not diminish the milk yield over three 





—-——___—. -. 




















9°6r EF | L°SBS | F'9Z | 9B'T9 | BLOF | 1°0Z | 90°F | 0'60B | T°6S | ILF9 | O°909 | B'0% | 60°F | G'ZBT | BFE | 97.89 | B'LOG |"°"****** OBBIOAY 
a Sat | 69°F | MOLT | G°0% | O9'SF | S'9E | SST | 00°F | TEST | TSS | LE°SF | T'ese| L°ST | 8E°S | GILL | BFS | ZO°SF | L'SOF "°°" *"** IED 8,eTAeMOey |********"'* ptooeg a 
gar | #9°F | BETZ | F'Gz | area | FeEe | TST | go's | L°86r | 6'2z | 00°s9 | F'09F | Fr | 06's | G'TLT| S*zE | 1849 | STILE SOO eb aOr ae set S*2 > * NOT = 
~ 9'6% | G6°9 | 6°6z | B'LG | FF'F9 | 9'009 | 9°8z | 96°F | w'FTG| 2°60 | 69°99 | G*LL9| T*2z | 98°F | g'68T | 2°F8 | OO'OL | B'8ag |*****t s**t" 8" + eTOTIG "seteees ss TTOAGg a 
96GB | 86°F | 8°62Z | TL] | LEF9 | O'CSF | O°ZS | FL'F | FIZ | 8°6S | 69°S9 | L'S9F | L°SS | OL°F | 6'G8BT | BFE | 9B°OL | T'OLF [°° **** PAO OWeSOY seeeeeses TORI ES 
Q'et | oF'e | o's6r | Fee | ¥'99 | B*I6E | BEI | Ie°e | Gest | 9°92 | 28°99] GroTy | s°at | 48°¢ | O°<OT | 9°6z | He's | O'LOF |**°**°* "+ °° TQ O1BSUTT te ERE See STOO 
a'¥% | eo'¢ | eee | wus | L879 | 0FFF| eFG | T's | O'LTG| 2°60 | 69'99 | 2TLF| 6'ee | 68°F | cO6T | 6°se | FF'OL | S'80F “rress* UOTTY BIBqieg |*°******* YyUeAeTT : 
6°S% | ZE'9 | FATT | FST | CLES | GLLE | OFS | 68'S | E BET | B°LT | T8°09 | L°80F | 8°ES | L8°9 | B°FLT | O'E | 69°99 | T°90F |°"**** BIAB]T SsequNOD |******** qUeeITT 3 


Vr | 16% ¥°60Z | 0°96 | Z9°L9 | T'9SF | eet | TLS | S'e6L | 8°Le | 94°09 | 6'88F 
2 8T LYS | 6°0&Z LG | G9 F9 | L°TSG | TSt | 02'S | BZIZ | L°6Z | LE°S9 | F'FE9 
a Gh'E | L°8EZ | B°8Z | [E99 | L°B8G | ZS | G'S | TFBS | OSE | GL'69 | E199 
, / | SUP | 269% | 86% | LE TL | O'88E | L°SS | TLS | 6'6FZ | THE | GB'SL | 9°ELO 
&°6T 26 "G | MELE | BCE | 69LL | 0799 | BBS | 66'S | 8°LEZ | 8°SE | GL°6L | O'TFL 


SL°S 8'FLI Tse Gz'99 O° LSP eeee “*Sso[1o0g eyjoTuUne eeeneeeeeeev es yt 
LIS | L'F8| 9°98 | 98°69 | 9°69 |-*°***"** YG MOTT SST [°° ote GAN : 
98°S T°L61T Z' 8s 90°SL Tego eee a ad . eT[ed moyUB yy oe wereeee"TUOAGG 





09° jieeee A TF 29°28 6°089 oe 6 **“ssoqong teen’) ee eroertseors TV TOAT, 


See = 


06'S °LES 6° GF Z9°L8 0 £89 £2 <* 3 SES ROSE ee ae [esq se eeeeceee TVIOM 22 ee 























3ng | 
Tung, y 
138 


Tul U 


‘pooj UT eq 
‘DISH4 ATW 


‘spunod 
*PIOTA AIHA 


‘spunod 
‘plots AIT 


tou 
*yue0 
god ‘y[fUr ul yeq 


‘ATFOr Uy yey | 
“HUPOr Uy eq 
‘pooy Uy 4eq 


‘spunod ‘pooj 


Ul 8 


prouymngq,[y 
‘poo UT 487 


“pooj Ul 
‘spunod ‘pooy 
Uy spfourundq[y 


Yo1e}s puv ae 
“AI 


“IVINV 40 ANVWN | uot semcune 


P 


‘spunod ‘pooj 
‘spunod 


*yU90 
Jod ‘y] TU UT IB 
"yu00 
Tod ‘y]IUL Ut IBZ 
‘spunod ‘pooj ur 
qolejs puv iegng 


*spunod 
‘spunod 
‘spunod 
‘spunod 
‘spunod 





Url § 


LCL | L6°% | 6STG| 3°9G | LEGS | BESS | SFT | I6'F | G'66T | FL] | 6°69 | O'LOE | L°LT | 09'S | O99T | 8°08 | 9B'%9 | Q°STE |*****"**** TIOOTQIOEpTIH we cegscosers UOT, 


‘spunod ‘pooj ut 
yoleys pus iBssng 


“spunod 














"LgaDAYy 


al 
4 
p 
ar 
aa 
A 
=) 
Lar) 














“SINGOLIESNOE) GOOF NIVLYAD OL NOLLISOdWOQ ANY QTaIX WII] 10 NOLLV IA 












LTe 


—— 
































9° ST LL'F $°006 | L°02% 19°79 | 8'FPS | SLT LLY. SI9T | $°3s 6°91 >| SLE .|°°* ee = OSGIVAY. 
aed FL 60°¢ L'I9T | 0°9T 18'6F | 6 LLG | L'St | 96% | SOIL | 9°9T Le"69 | Bags [ATED S.O[ACMOZ) | °55°°*2* 75°" puooes 
v4 e 
oO 7° OL GF Ft Beate 6°0% te°s9 0° 9F8 LU sSt 19°F o°FcL LAG T@° Lh G* Ze eeoereeereeaeraeeee ese ereeeeeeee euoyt Clad ate Ava Mae ED PE GALORE 
* 
FE o' 66 g9°sg 0°98Z% 6°36 09° SL 8° 13g o GG 0g°e Tl’ 69T Gat 6 oc’ Ts S°OLTr eeaoeeeeseevereceeneaeoeeeeaeeeeneee O[OlI eevee eeeceeeraeeee JUGAO “ 
= O : uF Ss 
OD) 66'S €6°9 0° 82% BGO ZL’ OL 6°98 I t6 ILS L°S9L BSS 18°18 ¥' 08s ee eeeereesreosesreossee p10,T 09} 0807 ceesreoner creesesss TIO SIT 
> 6° IL IL’ 8° S6L 8'"8St FF'6S Ll’ 0t8 O°SL SLE 9°ZFL £61 GZ'69 @ Ste eee eeerereroseeeseeene 739 OIsaBI Ht teeeneeeeererees TOT, 2 
= 6°61 It’s E‘F2S 6°13 00°69 F198 8°S8I gg'°g 6° LOT Teer, GZ 18 j Bee Heke oP oh UOT: BIBVGIBg eeeeese eoeeneee TUATHA 
S g°9g 08°9 %°08 g’8T 69°9F | 0°18 1 a KC L0°8 F°Z8L | 9ST ZI‘99 | GI9G [ore BIABTY SSOPUMOH j-rrrr*"e"** “e*" Gyueoy LT 
= € IT 6o'9 O°S6T | 9ST GZ°89 | ZS8t | OTT T's 6'SFL | $°0% Fh 0700 ee SS ULOO[QAGPT IH es *"qyoL 
Fl s'est 60°S 9°10G | 6°6E 90°S9 | 8°seh | SST ars O°SST | OTS 90°71 SEL see * sse[toeg ByjoyUNE j*°*ee ee OW 
ie LL 9L°S eeeeee 0°2S eeeneve G* T&F 9° LI 06°S 8° OLT 9°&3 GL’ $8 G' GFF e@eeeeeeraesceeeeee eee q4eg MOLT SST] eeeerseeeeeeeneeee@ qyAno 
a= ; ; ; 
2 L°¥T £8°S Q°9&% | LSS 99°9L |} O'S88 | FLT SL's 9°Z8T | $°S% 09°68 | L’FOR [occ OTfog WojuByy [oss VWOAOSH 
5 q’9 0g°s LOSI Lot 0c°9¢g VZcL FFL G6‘ 6° O8T Los 18°88 £° E98 eeeeserererer eee ssoqong ueen() EOE ee i ieh Saori WHEE Puiles F Z 
= oI ¥°0Z% 08's ¥' L8Z G'8G 18°68 @ L19 18s 18° 9°SIZ L' 6% 00°ZOT 6°Z19 eeeceeceeseeereeeeseeee ee eee PZ [OS Uae ss eee SSL IOM TT, 
oes |e ee ee a ee ee 
<q bj Tm pu. U2 
© os | ¢ et 1: cee es) ele Se ope eee ts bare 
Id ct ct A) + oF ba ot co we) ct os = = 
eee eee | P| BR |g fe | OR ee | ee ee 
5 ay e op o ® } 5 °. 
ge | BEBE | 2 | G8 | oE | ok | RE BE | ck EET SF] onze | 
Ee e: lam soe 2 = Sb S oe oy a4 S Be 2 IVAINVY 4O ANVN JO T}UOUL SBA CUNL = 
a. B el Sako: et es = B B Be | 5 os B at 
7, oy © fe) Q hp Q Qs 3 =a a Reo 2. ee 
: rt a “i = Ss! iA A a 2 B ¥ _ 
"IHLOLOO “"ITIWALIAG ¥ 

















‘SINTOLLLSNOD G00,{ NIVINAD OL NOMISOdWOQ GNV GIsIX WUT 40 NOLVIay 


a X 












R ahh 
118 REPORT OF THE DIRECTOR OF THE 


With a view to the further elucidation of this question, the ~ 
following table presents the results obtained from each (of the 
animals under investigation during the entire period of lactation 
of most of them, and the relation between certain constituents of 
their food and certain of the milk constituents. 

It will be seen that the amount of albuminoids present in the 
food was 264 per cent greater than the caseine of the milk, a 
result which closely agrees with previous results secured at the 
Station, since, as the average of these results, we find that 27.5 
per cent of the albuminoids of the food were utilized in milk pro- 
duction, while, in a previous experiment with five cows, it was 
found that the caseine of the milk produced by them was equal to 
26.5 per cent of the albuminoids present in the food consumed 
by them. 

It will be seen that the excess of albuminoids consumed over 

and above the caseine found in the milk was almost exactly 
double (198 per cent) the amount of the fat produced in the milk; 
also that the crude fat (ether extract) present in the food was 17 
per cent greater than the fat present in the milk. 
» It is obviously of very great practical importance to determine , 
if possible the source of the fat present in the milk, and the data 
already presented is valuable as throwing some light upon this as 
yet unsettled problem. 

Dr. Foster, the eminent physiologist of Cambridge, England, in 
the latest edition of his Physiology, says, on page 785, that “the 
quantity of fat present in milk is largely and directly increased 
by proteid, but not increased, on the contrary diminished, by 
fatty food”; and upon page 773 he quotes approvingly that 
“Liebig showed that the butter (fat?) present in the milk of a 
cow was much greater than could be accounted for by the scanty 
fat present in the grass or other fodder she consumed.” 

Now we have shown in the table, page 115, that the average of 
thirteen cows gave a consumption of 62.3 pounds of albuminoids 
and of 26.4 pounds of crude fat, with a production in the milk of 
19.6 pounds of fat, during the month of August; while in Septem- 
ber they consumed upon an average 78.9 pounds of albuminoids 
and 22.3 pounds of crude fat, with a production of but 17.3 pounds 
of milk fat; or an increase of 15.5 per cent in the fats consumed 
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while the amount of fat in the food was 14.9 per 1 cont fee in J a a 
- than i in a June ; but, as will be § seen, the decrease of sai see 
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REGULARITY OF MILK SECRETION. 


In the ninth annual report it was shown for the cow Flora that 
the average for fifteen days showed that during the night there 
was an hourly secretion of 11.238 ounces, and during the day of 
11.246 ounces of milk, proving conclusively that for this particu- 
lar cow there wasa uniform rate of milk secretion during night 
and day, and that this uniformity was not disturbed by fre- 
quent and decided changes in the times of milking. On the other 


hand with the cow Ann during a period of fifty-eight’ days, the 


~ 


amount of milk secreted per hour during the night was to that 
secreted per hour during the day, as 100 to 98.8, and it is inter- 
esting to compare these results already recorded with the cow 
Flora, since it shows the danger of drawing conclusions from 
results secured from the individual, however carefully ascertained. 

During four days several cows, consisting of two Holsteins, 
three Jerseys, two Ayrshires, one Guernsey and one American 
Holderness, were milked regularly at intervals of twelve hours 
each, or as near that as was practicable, the exact time in each 
case being recorded. There were slight differences in the yield 
per hour, but not uniform for either animal, and the average 
results from these nine cows, of five different breeds, showed that 
the amount, by weight, of milk secreted from 5 P.M. to 5 A. M. was 
the same as that secreted from 5 a. mM. to 5 p. M. during these four — 
days of trial, as will be seen by the following table giving the — 
average results for each day: 


AVERAGE Pounps MILK PER Hoovr. 
' 1} 
Nov. 22. Nov. 23. Nov. 24. Nov. 25. Average. 








Pace nioht...sgi.0s 674 .690 720 701 .696 
AMINO RY .. .. aesns .691 710 705 .693 . 700 





This is a difference of only six-tenths of one per cent more 
during the day. | 
The following table presents the average yield and composition 


_ of the morning’s and evening’s milk of each one of fifteen cows of 
_ six different breeds, and the general average of all. There were 


16 
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made.in all 465 analyses each of morning’s and evening’s milk, so 
that these results may be regarded as conclusive; but itis quite 
possible and even probable that far different results might follow 
with animals which, from one cause or another, were subjected to 
other conditions which might tend to disturb the exercise of so 
important a function as the secretion of milk, which, as has been. 
shown, appears normally to proceed with surprising regularity. 

The yield of milk showed a slight excess in the evening’s milk 
over the:-morning’s, or as 100 to 100.6, and this is so slight that an’ 
average difference of two and one-fifth minutes in the time of 
milking might have caused it, but that the evening’s milk also 
contained a little more water than the morning’s milk. The 
rations of the several solid constituents being as follows: 


Morning’s Evening’s 
milk. milk. 
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Tur Source or Fat 1n MItx. 


We have already referred to the statement of Liebig thatit was 
manifestly impossible that the scanty amount of fat in grass and 


fodder could account for the fat present in the milk of the cow, 


but as to the statement it would be far more readily accepted if 
the figures were given which prove it. It may be seriously 
questioned whether any cow fed entirely upon grass or any other 
green fodder will for months continue to produce more fat in her 
milk than careful analysis will show to be present in such grass 
or fodder. | 3 

With a view to determine, if possible, this important question 


interesting to the physiologist and of great practical value to the 


dairymen the following table has been compiled from the data, 
‘secured in the investigations of our cattle, which gives for each 
month of lactation for each animal the number of pounds of crude 
fat consumed in the food and the number of pounds of fat pro- 
duced in the milk, and a study of the table will show results of 
much interest as bearing upon this question. 

The aggregate number of pounds of crude fat and of milk fat is 
given under each column, and under the aggregates of the crude 
fat are given the several percentages which these pounds of crude 
fats represent as compared with the pounds of milk fats. 

The agregate number of pounds of crude fat consumed by these 


animals was 4,587.9 and the aggregate amount of milk fat produced — 


by them was 3,793.4 pounds; oras121 to 100. If we allow upon an 
average 17.4 per cent of the crude fat as impurity, it would still 
leave fat enough in the food to account for all recovered in the milk: 
Upon the right hand of the table are given the averages of each 
animal for each month of lactation, and it is interesting to observe 
that during the earlier months the production of fat in milk is 
considerably in excess of even the crude fat of the food, but very 
soon the amount of crude fat eaten, and the amount produced 
became equal, and by a rather steady increase relatively the 
amount of crude fat consumed becomes at later months of lacta- 
tion, largely in excess of the fat produced in the milk. 
Such a result appears to be in accord with common observa- 
tion, since, as is well known, the cow and other animals, as the 
‘time of giving birth to their offspring approaches, often becomes 


< 












dangerously laden with the accumulation of fat stored up in their 
bodies, and it is also a matter of common remark that soon after 
the period of lactation begins with the cow, this stored up fat, 
which seems like a provision of nature to enable her to meet. 
such emergency, disappears, only to reappear again when a like 
emergency is to arise in the near future. 


WHAT 1s CRUDE Fat? 
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In the tables, as one of the constituents of the foods, crude fat — Oe 


is mentioned and its amount determined. By crude fat is meant 
in this report that portion of the food, whether hay or ensilage, 
grain or roots, which is dissolved out by ether; and it is well 
known that in all foods there are present besides the oils and fats 
several other compounds in greater or less quantities, according 
to the food under examination, which compounds resemble the 
fats and oils in being soluble in ether. The character of this 
ether extract, as the mixture of these several compounds soluble 
in ether is termed, has recently been studied by others, and is at 
present being investigated at this Station. 

Dr. August Stellwaag has by the method of saponification 
studied the composition of the ether extract of several foods, and 
finds these extracts to contain of fats and fat acids the following 
per cents : 














Neutral fats.| Fat acids. Total. 
Pe S|. =. ~ sce Magers) sos la.5 cle ei Zoeio Bivea 61.05 
RiGViGrraAn ......cmste ON aR WSN 78.31 18.77 97.08 
DIECRIOTAN . . . .0, celine we nies tales Ufoiyr cs: 15.82 94.55 
MIE «=~. celui alase ban einai (2099 16.99 8998 
Ce: SR ae aR Re IG Rey Sie Mit 61.60 29.58 91.18 
oo SL SIMMS 078 CRD al fe 88.71 6.67 95.38 
REE EMRRUTY  , . . . a Riehpiely Rene oa Uiele ts 58.57 30.50 89.07 
TES es... 3 atetatloarete ror outa. ones 57.70 24.80 82.50: 
PSEMEDLOULS . . .. lacie esl ahe Bei aa 24.60 32.65 57.25. 
ATIBGOCICAKE . . . . us sletaeicale stele bec. 89.56 8.86 98.42 | 
PeUCAKE .. . swasieinictih a's. 83.79 18339" 97.18 
Cotton-séed cake ...2.0.8 200.505. 81.14 6.30 78.44 
Potateenne.;....- eigenen o, 16.33 59.07 75.40 
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REpoRT OF THE DIRECTOR OF THE 


126 


WOOK ROMDHAOE 


ee ee—e—eeoeEeEEoOoaoaoaoaoaoeoao 
0° LOT se eee 1°96 eeenee hey teat eeeene 8° TILT ee eeee GQ’ FTL eevee 6'SSL ee eevee O°SIL ee eee 6° 9GT eeneeee 
6° COP F OLE §° SSP. 9° OLF 0°09§ L° S66 "SFG 0°OFT 6° SEE ¥'0&Z VOLE S° 006 &° StP T°89s 6°89 Q FSP 


| | | | | eS | | | ee 


eintacrad esses Ist Llc eeeece eeeoee eevseve eeecee eecere eeeese eeeeee eevees eeeoeve eereee 8°6S Lol s wWeetecsresose qyUee SI 
eeuees —- . oe o.e $°OS 6°&% eeeccee eeeeee eeecce ee eece eereee eeesee eoeece eecere cessor eesece Lote GLI soreeererooo*s TITOOJUGAGR 
L'& LiGG 8° LS O° FZ 0°6L 9°0L eevess ee cces eeresce eeseee eesece eevete LS 9°9 o'8G F'0G metas? sete > PIOSOIX TS 
ZZ 0°12 0° se 8°k% ULL z°6 Feoeete erceese eecces eeecee eervere eeeees L°os ¥'FL L'63 L°8 ee ee qUee}j LT 
6°1z 6°61 "8G 8° FS G'ST SIL eeeeece eeeece ee eece ee eeee eevece eeveore 8°6% 0°&% ZZ €°61 seeeeseeerrrar qjU9eeVINO FT 





——= | | —  - - - 


L'&% 8°sl #60 8° 9G €°0% OIL eecece ereerve PSL 8°% eoeere eevece L's Laz g°ce SSG eer weresoresere qyUeeyIG TL 
GLB GQ’ Fo L6G £° LG Q'S LSI ee seve eccees 6°0Z S°6 eecoee eeevere ZF O° FZ 6°GF 6°1G Sees (SPR oS* 82 SUPT 
“66 €° FS €° 9% G'&% ¥° 1G 8° FT 9°02 LOT L°&% Ltt 6°92 6'T T'9¢ "96 oaE. | 6°06 ween Stesees tes UPUOACTE 
“FE 6 6% 9°96 0°62 8°08 L° Lt 6°61 6 IT &° 9G FLT 8°&Z ¥'8 L°&é 9° 4% 6° 9E og 1G setae eee a 
“86 T°&@ 6°93 8° LG FZ G6. 6°61 g°sT G86 T'0G 0° &% g°9L Ls VLG I && 0°96 Se i ee 
“86 8° SG 0° F% ¥ 86 0°F% &° LT 0° 1% €°st 0° SE GTZ 9° SG L’8t 6° LG g° 1% T° 66 3° FZ aS SSeS ee en Oe 
“86 9°S% €° 3 9°86 ¥°9G F'6T 0° &% Tvr G88 6° TG 9°86 9°61 9° 9G 6°96 €° LZ 182 Se ee MA ROAOS 
GG 9° GG 9° F% L'08 0° F% FSI 8° LG €°&T T Te 8° 1% 0° 8% £°U6 6° LG 9° 9% 6°66 F 86 ie Sea ies Pane ee eet | 2S | S| 
“$6 G86 F 1G 8°08 6° S36 ¥'&Z T'&& g°$T & GE FSG 9° TE 0°%z 8° 8% 0°96 8° LG pe A ad Fos epee eterna re emma! EA, § 
“9G 0° a6 0°9% T'Té 9° 3 €° GG 6° 9% L°vT €°0& 6°96 Ts g°&% T° 9% VLG &° 08 ¥' 8G enor pe es QELDOT 
“6G &°9G 9°86 L°G& €' 1% 9° FG L’&% 9°&T 9° 9% gst 8° 1% FG 9°06 T° 08 9°86 9° FS Pee tg) on ees bea 
“GS €° G@ 9° &% €°0€ T° &% T'06 06. g°éT T° 06 1°06 6 GZ 8°76 9° GG Tg 0°63. CCG ee ee ee BR OOOS 
“ht 9°93 Ly 0°6 8° eT 1°06 Gh 6°g 8°oL T&T &°6 ¥°0G £°& 0°F ¥'8 CST: a a eee 








*poog | “HIHN | ‘POOW | “AIT |“POOF | “AIHA | ‘POOT | “AIHA | ‘POOT | “AIT | ‘POOM | “ATE | “‘POOM | “ATH | “POO | “ATHA 
| a a ‘“NOILViL 

; ; “OVI JO HINOKW 
NaTIV VIAVI "WOOTE ‘SSHTUE "ATTA ‘SSHHOO 

vuvauvg SSnEeAe) -aaa Lp FLUTE NOAH ‘HIG MOT] SSI anne ‘ao TASH 

















“NOLLVLOV'T JO SHLINOPT ONTYONG WHY NI LV GNVY GOO, NI LV aaouy) JO SANNOq 





my 


4) phe 


eA OS pare 
air et 
f 
i 


1 aed 
\ 





i 


¥i 


alee) 


OAs i 


a 


New York AcricunruraL ExpERIMENT Sratron. 





E 


Sa See a. rn SS 


(Se ee Es Se ee ee 


Q°98T 
Ps pen e eeesee ee eece 6°98T 
Let | OOE | Bw | I'8T 
Tet | OOT | ¢'9% | 1°03 
O'ShE | OO. | zee | O'ST 
LTyt | 00T | 68% | 6°91 
9°60I | O0T 9° ST 
Z Ist | oot 9°81 
ZI | 00T $02 
FIST | OOt 8° LT 
L°8eL | OOF T'6L 
0°92E | OOT 8°0% 
€°80I | O0T 8°61 
Z9ZE_ | OOT 01% 
T92E | OO | 9°93 | TTS 
Z°9IL | O0T aka 
O°9IT | O0T 9°& 
6°00 | O0T 6°86 
0°26 =| O0T L' 8% 
$89 | 00. | %8 | g'er 


eerorer 


TOL 
tot 











"ITV ZOOL 


“OILVY SHDVAGAY 








&° 801 


concen 
eeeces 
eeeeee 
eeeece 
eeeece 
eeeece 
en eoes 
eoeeere 
eer eeee 





“LAL 
S AIAUND 


8° 8éT 
8° S63 


VIG 
T'02 
L1@ 
¥° oS 
6° LZ 


eocees 


9°Z9T 


€°ST 
9°9T 
¥ oT 


"ANOT 





¥°¥6 


G LTE 


TFs 
18a 
6°26 
G'&% 
G LG 
L 66 
Lvs 
1°66 
T'8@ 
9° 9% 
0° TS 
€°9T 
OLE 





6°SEE | 9°88 


T'86 
0°92 
9° 6% 
&' Gs 
€° 6% 
9°8Z 
TL@ 
T'8% 
£° LZ 
6° &@ 
T' 06 
L1G 
0° TS 


“H'IOINO 


9°90T 


98ST 
T 1% 
G&S 
G &% 
T 16 
8°66 
8°Fs 
T° 06 
¥ CE 
G LG 
0° FZ 


0% 
“1G 
9 


Anan 


ee ee | eee 


*pood | “HIT | ‘POO | “ATH | poog | “AIT | poo, | “HIE | ‘poog | “yTH | ‘poog | “xTHW | ‘poog | “xIEW | ‘poog | -xTITT 


Q° LIS 
0°06 
Bi 
6° SG 
L°1% 
9° 2G 
0°36 
L8G 
8°F% 
TFG 
L°St 
9° &% 
9°93 
8° 8% 
9°OT 








6° EST 
6° 8&8 





£61 
8° LT 
8°8T 
L6t 
¥' 86 
Q° ge 
9°66 
G&G 





&02Z 


8°9 
9°6 
6°TT 
0°CL 
g°sI 
8°&T 
8°ST 
Q° oT 
FFL 


eed 





"duOJ TLLASOY| ‘HL9 TIOOVT 


O° TFT 
&° 10 


8°8T 
T9L 
€° 16 








"ALG ATTION 


8°GrI 


eearecece 


eeccerve 


IDADOrONDHO OS + 
vot OD Pe Hd HOD C1 0D CO oH 
Se oD 


. 


cecesecscccces qyueeyy sig 
soreeeeeeees* TA TQQITOAGG 


ne ee eae qJUSSAXIPG 
Peeececrcecsese qyueeyLyT 
eoeseeseoeesesn queen WT 
cee eeess er eeee YUSSWITT, 


se eteeeereeceeeees TTIOM T 
tte teeeeseeesee se A TQAOTE 


SS eee es See ee se TE 


eeeeesreeeeserereseee QUIN 


Pe eeresreresscescover HIG siq 
Seeder EEN Aisles 1012 (= 7.7) <, 


eee ewer seseasrereoeses 3X19 


teteeeresecceeeeeeres TUTTE 
st eeeereseeeceeoees TINO 


ee eeeesoeaesreeseneses PAG 
eeeeeoeeeereseseves puodseg 
eee eeaeeeeeeserereeee SILT 





‘“NOILVLOV'T 
dO HLINOW 








“(papn)ouo?)) — NOLLVLOV'T JO SHINOW ONIMAG WIP NI LVT Soe ee 








128 REPORT OF THE DIRECTOR OF THE 


Tn the. American Chemical @eymal. for April 1890, H. J. Patter- 


son, of the Maryland Agricultural Experiment Station, gives the 
results of his analyses when the ether extract was poured through 
a layer of animal charcoal, by which he obtained “in every case 
a product having the general appearance and characteristics of 
pure fat.” 

As compared with amount of ether extract, as obtained re the 
ordinary method, he obtained from several fodders and feeding 
material as follows: | 


Per Cent oF Fats In Eruer Extract. 


Clover shay...) 5. 40 sire CPR RROD eee alba's’«! « oS) Fie amaasa eh eet aa 57.55 
Carmi fodder sis! ois is Pe See taste shy S card> Miele ee gins 43.60 
LG fehiseit rrvcr:) EPROM AIGA Ao SURE NIB ea Fo eRe 97.84 
Cotton-seed meal...........-. Of oo SN anes Soc ene 94.10 
Sue aid LONGER I, |! c/s seize glee eer nets oe a avs eis Ripe betes aude siete 49.45 
PROM ULIN SILA OL hele 5: o's ‘5-0 me a es tan ist re aie aa nc 59.84 
OBE aaa )s) vm ssc WRIT om wee nea lata poh a ats in) ana Dag ey 51.16 


Wheat bran...... 0's MRP SG! FT gs Peale Raa AM oan ak bs 87.63 


By adopting the above results of Dr. Stellwaag, we find that 
the ether extract or crude fat in the foods fed would be reduced 
from 4,588 pounds to 3,533 pounds, which amount is but 93.15 per 
per cent of the fat produced in the milk. There is, therefore, 
6.85 per cent or 260 pounds unaccounted for. 

H. P. Armsby gives as the per cent of fat in a well-fed ox as 8. 7, 
in one half-fat 17.5 and in one fat 30.5. The cows under experi- 
- ment at this Station had an average weight during the year of 816 
pounds, or an aggregate of 11,424 pounds. They were all well fed 
and in good condition and would, at 8.7 per cent fat, have carried 
along an aggregate of 994 pounds of fat from which to supply any 
temporary demand over and above the supply in food, this would be 
a demand upon their stored up fat of less than two-thirds of an 
ounce per day during the fifteen months of lactation, or since 
this demand was mainly limited to the first three months of three 
and one-fourth ounces of fat per day, an amount so small as to 
be practically inappreciable. 

It would appear therefore that whether or not the fat of the 
milk is wholly or in part obtained from the fat in the food, there 
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is little if any room for doubt that ordinarily the food contains 
enough of fat to equal that produced in the milk. 

We hope during the next season to plan aseries of experiments 
which may add to our present knowledge concerning this problem. 


FRACTIONAL MILKING. 


In the ordinary method of milking a cow twice daily, it has 
long been known that the last portion drawn from the udder 
is much richer in fat than the earlier portion, and for the 
purpose of determining the extent of this difference as to amount 
of fat and the relative number and size of milk globules, the first 
and last pints of the milk of Nellie 6th (American Holderness) 
were, on the twenty-ninth and thirty-first of December, taken for 
analysis, and this was upon January twenty-fifth and February 
second done with several of the other cows, the results of which 
examinations are given in the following table. The results with 
the entire milk product well mixed together are given for 
comparison. 

The numbers representing the average size are the average 
sizes measured by divisions of the micrometer scale. The 
numbers representing relative size are obtained by dividing the — 
per cent of fat by the number of globules in .0001 cubic 
millimeter. 

The most striking fact is the per cent of fat in the first and last 
pints on December thirty-first, which differed nearly twenty-fold, — 
or 1 to 19.6. 

In both experiments the difference in the average size of the. 
globules is to be remarked, as also the number of globules in 
.0001 cubic millimeter, the latter differing over four-fold. 

The very great increase of globules of different sizes and 
especially in the larger globules of the first pints and the last 
pints is especially noticeable and important. 

Finally, the first pint was in reality no better than ordinary 
skim-milk, containing, as did the sample taken December thirty- 
first, but one-third of one per cent of fat, while the normal, milk 
contained 2.55 per cent. | 

Upon the table following are given the results of the micro- 
scopic and chemical examination of five samples of milk from five 
Winks DR ‘ 
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different cows of three different t breeds and in this case the: aliey: 


was taken in halves. vee ie 


It will be seen that there was a » close resemblance in the seattle 
In every case the first half contained only one-third to one-half 
the fat present in the last half. The average for the five giving 
4.21 per cent.of fat in the normal milk; 2.52 per cent in the first 
half and 5.89 per cent in the last half, or as 100 to 60 to 140. 
The same increase in the number of large globules is seen in the 
samples representing the last halves of each milking. 











DECEMBER 29. DECEMBER 31. 
sf 
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go | 33 | $3 | #3 | 33 

aiged One erin Sit igtia P mah 
Average diameter, Riches veeecces| tegen | rrgos | rote7 | rat 
Number less than 1 division ..... ana "35 °°38 ef id 1137 
Number between 1 and 2 divisions 14 80 52 10 88 
Number between 2 and 8 divisions 2 27 11 3 27 
Number between 3 and 4 divisions 0 5 5 0 10 
Number between 4 and 5 divisions 0 2 0 0 3 
AVOLALE SIZE ie sew thewsews coe si 901A beoo Pek, Lb 89; 1.38 
Number in .0001 c. m. m......... 51 235 105 45 208 


Teelativee iets wie vie W cise oi acele'e te al clei MARSA, eae 243 78| 329 
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In continuing this investigation the milk from several cows was 
taken in successive pints, each pint being drawn from the four 
teats in approximately equal quantities. By the aid of an assistant 
the operation of milking was not prolonged over two or three 
minutes, and was without any apparent annoyance to the 
cow. | : 

_ The successive pints were analyzed, and‘after the samples were 
taken for analysis, the remainders were mixed thoroughly, from 
which a sample was also taken for analysis. 

The results appear upon the following tables as also the average 
results of the five experiments. 

The most striking points brought out in these experiments are 
as follows: 

1. The steady increase in the number of fat globules in a 
definite volume of milk (.0001 c. m. m.); also in the average and 
relative size of these globules. 

2. The increase, in the later pints of milk drawn, in the number 
of the larger globules, and as a result. 

3. The steady increase in the percentage of fatin the successive 
portions of milk. 

It is interesting to observe that in the first half of the milk of 
the average table, the average per cent of fat was 2.02, while the 
average for the last half the per cent of fat was more than double, 
4.28 per cent; and in the ease of Nellie, January twentieth 
the average per cent of fat in the first half of the milk was.76, and 
in the last half was 3.09, or almost exactly as 1 to 4; and with ~ 
Countess Flavia, February ninth, giving a milk very rich in fat, it 
was found that the average of the first half was 3.55 per cent and 
of the last half 7.01 per cent, very nearly as 1 to 2. 

The secretion of milk as we have already shown is a regular 
_ and continuous process, the amount of milk capable of being 
drawn from the udder being exactly proportional to the length of 
time allowed for its secretion, it would appear that the phenomena 
which are shown by the examination of these fractional milkings, 
was due merely to what by comparison we may term 
“warm setting” within the udder and other milk vessels of the 
animal. 
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Upon February twenty-fourth the experiment with Nellie gave, — 
as the average of the first three pints of milk, 9.37 per cent of 
solids not fat, and .786 per cent of ash, facts which prove that the 
difference in the successive portions of milk drawn were almost 
wholly in the relative amount of fat they contained. 


COMPOSITION OF MILK. 


The following table gives the average daily milk yield and the 
composition of the milk of the several breeds under investigation, 
and the percentage composition of the total solids of the milk. 
Tt will be seen that this table gives the average results from an 

ageregate of 930 analyses. 

Tt will be seen that while the average per cent of caseine in the 
milk of the different breeds varies from 3.39 to 3.91, or 15.3 per 

cent, the per cent of fat varies from 3.46 to 5.61 or 62.1 per cent, — 
while the sugar varies from 4.84 to 5.33 or 10.1 per cent, and the 
ash from .698 to .760 or 8.9 per cent. 

According, therefore, to the above table the ash varies least 
among the above constituents of milk, sugar next, then caseine, 
and fat, by far, in excess of all, varying over four times as much 
as caseine. This fact would clearly demonstrate that the per cent 
of fat present is the most reliable test by which to determine the 
relative value of normal milk not only for butter production but 
also for the manufacture of cheese. 

If, however, we consider the percentage composition of the 
total solids in the milk we find the variation to be somewhat 
different, since, as will be seen, the caseine varies from 24.7 to 27.4 
or 10.9 per cent, the sugar from 33.4 to 40.8 or 22.2 per cent, the 
ash from 4.82 to 5.92 or 23 per cent, and fat from 27.3 to 36.4 or 
33.3 per cent, or very appreciably more than either of the other 
constituents of the total solids. 

It is to be remembered that these results may differ as the 
animals become more mature, and ‘can only be urged as true for 
the first period of lactation; but the results thus far secured 
conclusively establish the fact that despite the great differences 
which we find in the individuals even of the same breed, there are - 
‘ marked differences which characterize the milk from the different 
breeds. 
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Microscopie EXAMINATION oF MILK. 


The first two tables following present the average number of 
milk globules actually counted and their relative sizes during each 
month of lactation for each breed ; and the tables next following 
present these results per thousand globules for greater ease of 
comparison; and another table gives the general average of these 
results for all the breeds. 

It will be observed that, as the period of lactation advances, the 
relative number of the smaller globules increases with considerable 
regularity, and especially is this the case up to the twelfth month 
of lactation, after which the number of animals for comparison 
dropped off. In contrast it will be seen that the relative number 
of the larger globules, especially those from three to six divisions 
upon the micrometer scale in diameter, steadily diminish as 
lactation advances. 

The average results giving the number of globules of different 
sizes present in 100 globules and extending during the entire 
period of lactation is highly interesting, as showing a close rela- 
tion between certain of the breeds in the character of their 
products. These average results are here brought together for 
comparison. 


AVERAGE SIZE AND NUMBER OF GLOBULES. 



































0-1 1-2 2-3 3=4. 4-5 5-6 
Holstein-Friesian ......... 145 546 245 51 if 2 
Naa 0 oS Pa MR oo 146 540 234 62 16 2 
American Holderness...... 114 538 282 57 8 1 
LIE Eo RES Sa ea A ere OF 521 280; 79 12 1 
PUOUROV RI ss. . atest murs ioldih «ott 81} 383} 321 | 181 D3 11 
MEMOTAABY: io. °c te tld aha shel 65 389 350 144 44 7 

















A glance at the above shows a remarkable resemblance between 
the milk from the Holstein-Friesians and the Ayrshires upon the 
one hand, and between the Jerseys and Guernseys upon the other, 
while the American Holderness and Devons ae to occupy a 
midway position. 

The large number of small globules and relatively small num- 


‘ber of the larger globules of the Holstein-Friesians and Ayrshires, 
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as contrasted with the opposite character of the Jersey and 
Guernsey milks, is very remarkable. | 

The bearing of these facts upon the deportment of milk in the 
process of creaming is obvious, but the matter will be discussed 
further on. Another table gives the actual average diameter in 
fractions of an inch of the milk globules of each cow during each 
month of lactation, and it will be seen that while the average 
diameters of the globules of the milk of the different animals » 
differ very widely, there is, in every case, a gradual diminution in 
the size of the globules during the successive months of lactation. 

Another table gives the average number and sizes of the milk 
globules, the average number counted at each examination, the 
average size and diameter and the number of microscopic analyses 
made of the milk of each animal during the entire period of ~ 
lactation. 

It comprises the results of an actual count and measurement of 
44.836 globules from the milk of fifteen cows of the six breeds 
under investigation. There were in all 454 examinations, with an 
average of ninety-nine globules measured and counted at each 
examination, and averaging thirty examinations for each cow. 
These details are given in order that the proper degree of 
confidence in the recorded results may be determined. 

Still another table gives the average size of milk globules of 
each animal and for each breed during the entire period of lacta- 
tion, and this table also shows the general grouping of the several 
breeds as is more plainly seen when we compare the number of 
globules of each size, as is shown upon page 161. 
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AVERAGE Size or Mitk Gnropunes or Eacn Animal DoRING 
ENTIRE PERIOD OF LaorTaTIon, IN INCHES: 
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J OLSOY iiss wages she's Gilderblogm: ii... sees -  gotor [oe eee se 
American Holderness.| Nellie 6th.........-.... toto aes 
DOvon veigies: ns fed og TON Scere SaNG. = «tee Tob03 a 
ALVPADIEOM ro vii PN la Miss Flow 5th......... Al ptbewe | eee ee 
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American Holderness.| Maggie 6th............. qrhis eta 
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Ayrshire i) 22/3 <epee « Manton:-Belle,. Gis: s+) rats sentela 
AVERAGE BY BREED. 

Guernseys ries eres: ee 100 

J OT BOY ity week von Din pee ks f age 103 

TDR VO Treaty an ee oie ae Fine ree zodad AEE 

American Holderness ... <TseT 121 

Holstein-Friesians ...... asthos 128 
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PuysicAL Errects or Pertop or Lactation on MILK. 


In the following table is presented the average results for all 
the animals for each month of lacation, giving the average 
diameter of the gloubles in fractions of an inch, their average 
volume in fractions of a cubic inch, their ratio of volume, weight 
and buoyancy of the globules, the average weight of the globules 
in fractions of a grain, and their average buoyancy in grains. 

The diminution in the average diameter of the globules and 
still more in their volume, weight and buoyancy, wee vary as 
the cubes of the diameter is most striking. 
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The following table gives the average per cent of the total fat 
present in the globules of different sizes and for the several — 
breeds, as also the general average for all. 

For comparison we find the average per cent of globules of 
different sizes for all breeds and for the entire period of lactation 
to be as follows: 
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It will be observed that those globules which were less than 
one division of the micrometer scale, though 11.6 per cent of the 
total number contained only two-tenths of one per cent of the 
total fat; also that over sixty-two per cent of the total number of 
globules were less than two divisions in diameter but contained 


but twenty-four -per cent of the total fat; also that while but less _ i 
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than eleven per cent of the globules were over three divisions in 
diameter they contained over thirty-seven per cent of the fat. 

If we examine the results with the several breeds we shall 
observe marked differences between them in this regard. For 
example we find that the Jerseys have about seventy per cent of 
their milk globules over three divisions in size, the Guernseys 
over fifty-five per cent, the Deyons and American Holderness 
each thirty-five per cent, while the Ayrshires have twenty-four per 
cent and the Holstein-Friesians only 11.3 per cent over three 
divisions in size. 

These characteristic ditties are of prime importance in 
explaining the deportment of these milks in the operations of 
butter or cheese making. | 

It will be seen also that from the table given below that 
with the Jerseys the 62.5 per cent of the total fat in the milk is in 
14.8 per cent of the total number of globules; with the Guernseys 
55.4 per cent of the fat in 13.8 per cent of the globules ; with the 


Devons 34.4 per cent of fat in 7.1 per cent of the globules; with - 


the American Holderness 34.9 per cent of the fat in 5.8 per cent 


of the globules; with the Ayrshires 24.1 per cent of the fat in 3.0 


per cent of the globules; and with the Holstein-Friesians 11.3 
per cent of the total fat in the milk is found in 1.6 per cent of the 
total number of globules in the milk. 
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A glance at the above will show that the six breeds may readily 
be placed in three groups so far as the ee character of = 
milk produced goes. 
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Per Cent oF Toran Far In Dirrerent SizeEp GLOBULES. 
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Tur ACTIVITY OF THE PHYSIOLOGICAL PROCESSES. 














In the secretion of milk we have a ready and comparatively 
accurate means by which to measure the rapidity of physiological 
processes. 

We have seen that several cows under experiment secreted night 
and day an average of seven-tenths of a pound of milk each hour, 
or nearly 19.6 cubic inches of milk. As an average of over 150 
determinations with the milk of the fifteen animals of the six 
breeds, we learn that there were in one-ten-thousandth of a cubic 
millimeter of milk an average of 152 fat globules, and a little caleu- 
lation will show that by each of these animals there were secreted 
each second an average of nearly 136,000,000 globules of fat. 

Dr. Sturtevant, in the Trans. New York State Agricultural 
Society, 1872-6, page 98; mentions a specimen of Bovista gigan- 


ticus (gigantic puff-ball) as growing in a single night, in damp 


weather, from the size of a mere point to that of an enormous 
gourd; and from an approximate calculation, it was found that in 
this plant not less than 20,000 new cells were formed every 
minute; and Kieser calculated that the tissue of some fungi 
augmented at the rate of 60,000 cells a minute. But wonderful as 
this activity of cell action in the vegetable world, it would appear — 
almost sluggish by comparison with what we find true concerning 
the secretion of the fat globules in milk. 


EFFECT OF SIZE OF GLOBULES UPON CREAMING. 
In the creaming at the Station the milk is generally set in cans 
eighteen inches deep, and the skimming is done in the morning. 
This results, of course, in allowing one-half the milk to stand 
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twenty-four hours, and the other half twelve hours before 
skimming. | 

As the result of fifty- -six days’ experiment, it was found that the 
milk which stood for twenty-four hours gave upon an average — 
18.93 per cent of its weight of cream, while the milk which stood 
twelve hours, gave upon an average 20.17 per cent of its weight 
in cream. 

Now we have shown as the average of 465 analyses of morning’s 
milk, and an equal number of samples of the evening’s milk, that 
the average milk yield in the morning was 8.16 pounds, and in 
the evening 8.21 pounds; also that the average per cent of fat in 
the morning’s milk was 4.26, and in the evening’s milk it was 
4.22 per cent. 

It will be seen, therefore, by simple calculation, that the total 
fat of the morning’s milk was to that in the evening’s milk as 100 
to 99.67, while the amount of cream from the morning’s milk which 
had set twenty-four hours, was to that from the evening’s milk 
which had set but twelve hours as 100 to 106.55. 

This difference is obviously due to the fact that after the cream 
has practically risen, upon longer standing it shrinks in volume 
owing to the separation of a portion of the skim-milk from the 


lighter fats. It shows, however, the fallacy of estimates based ~ 


alone on the number of spaces of cream which different samples 
of milk may furnish. 

Upon an average it will be seen that ‘the fat “lobia in the 
lower strata of milk must rise about one and one-third inches 
per hour, but owing to the minuteness of these globules, their 
apparently slow progress is indeed relatively very rapid, since it 
requires the smaller globules, represented as less in diameter 
than one division of the micrometer scale, to move each second 
over a space 200 times greater than the diameter of the 
elobules. 

Should we suppose a balloon twenty-five feet in diameter to 
rise with equal relative velocity, it would rise about one mile per 
second. Se 

But the relative rapidity of the rise of the globules diminishes 
as their diameter increases, and the number of their diameters in 
distance through which the several sized globules measured, by 
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divisions of micrometer scale, would pass at one and one-third 
inches per hour, is as follows: 








Divisions of mi- 
crometer. ... 

Number of diam- ‘ 
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The actual diameters in fractions of an inch, represented by 
these several divisions of the micrometer scale, are as follows : 








Divisions of Fractions of Divisions of Fractions of 
micrometer scale. one inch. micrometer scale, one inch. 

5 .0000473 3.5 .00038311 
1.0 .0000946 4.0 .00038784 
EVD .0001419 4.5 .0004257 
2.0 .0001892 5.0 .00047380 
2:5 .0002365 5.5 .0005203 
3.0 .0002838 6.0 . 0005676 





Now, since the resistance which these globules meet with in 
rising increases with the square of their diameter, while their 
ascensional force or buoyancy increases as their volumes, or as 
the cubes of their diameters, we may readily conclude that the 
larger globules are those first to reach the surface, and that if 
any fail to do so, it must be the smaller globules which the 
microscope should show in the skim-milk. 

By means of the separator the centrifugal force increases the 
difference between the weight of the milk globule and the milk 
serum in which it is suspended, and since this difference thus 
increased will depend upon the size of the globules, it follows that 
the skim-milk from the separator should also show that the 
smaller globules only were left behind in this operation; and such . 
we find to be the facts whether the skim-milk is obtained by 
setting or by the centrifugal. 

Upon December 29, 1891, the American Holderness cow 
Nellie 6th, one month in milk, gave milk which by the Cooley 
system of setting and by the Baby separator yielded skim-milk of 
the following composition as determined by microscopic examina- 


——————— ty 
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tion and the Babcock test of the fat. The composition of the 
whole milk is also given for comparison : 
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Skim-milk, Cooley system..| 18 | 12 | 2 |...| 84 |zet;,| 40] .1 
Separator skim-milk, Baby . 
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Normal milk...........-. 28 | 52 | 1115 | 116 [ress 105 |2.55 


The results are excellent by both methods, and, as is seen, not 
only were practically all the globules above two divisions of the 


micrometer scale in diameter removed in the cream, but also by — 


far the larger proportion of those present whose diameter was 
above one division of the scale were also recovered in the cream, 
since the ratio'in number of globules less than one division in the 
skim-milk was to the number of those between one and two. 
divisions as 100 to 67, while the ratio in the normal milk was as 
100 to 186, thus proving that even if some of the globules below 
one division were recovered in the cream —a most unwarrantable 
supposition — there were recovered nearly two-thirds (sixty-four 
per cent) of those globules between one and two divisions in 
diameter, and practically all of those larger. 

It will also be observed that while there was upon an average 
half as many fat globules in the skim-milk as in an equal volume 
of normal milk, the skim-milk contained only four per cent as 
much total fat as was present in the full milk. 


These results are entirely in accord with the facts set forth in 


the table giving the “Per Cent of Total Fats in the Different Sized 


‘ Globules,” where it was shown that the Holderness milk con- 


tained but .3 per cent of its fat in globules of less diameter than 
one division of micrometer scale, and 24.7 per cent in ‘those 
globules from one to two divisions of the scale in diameter; 
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although from seventy-five to eighty per cent of all the globules 
present in the milk were below two micrometer scale divisions in 
diameter. | 

As illustration of the great differences in milk in the operation 
of creaming, depending upon this difference in the relative size of 
the fat globules, the following experiment is given with one sample 
of Jersey and another sample of Ayrshire milk. 

These two samples were set in half liter cylinders, aé a depth of 
eleven inches, at 6.45 A. M. and at intervals, without disturbance 
of the milk, small portions were taken from the bottom for the 
determination of fat with the following results : 


JERSEY MILk. 


ors bo & 


Oc Sen 

BU Meee werrom DOttOI ok). is... 2 ee en ees 18 2.9 

TD OO mia sdrerw-crom bottom: ..66i% 6. os see ee eas 28 1.5 

Lh SOjeeeirew irom bottom © fond ole Oa dine: 26 Lit 

DO Paar LAWS ITOM. DOGLOM! 6 esis ss co sos adie cw eleheees 28 1.0 

er POW CLOT OIC OI1G oe el ee. cee bid leieae ee 26 6.4 

AyRSHIRE MILK. 

0.0. fet tae 

EAI. C1LOW (ECU UUOLN fre sielale's Gee ented cites Cae ce 18 3,0 
PAIRS NE CY GW. GOI MIG EEOUL (isthe Sale wtele laa ald ai galsiia we 28 2. 
Me A AE, ArOWiPOneGOUSLOM tc niche an Sera enue weal ete loi 28 2. 
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The contrast is quite marked, and it will be seen that the Ayr- 
shire milk, although containing far less fat, was, after six and a 
quarter hours, setting much richer in fat in its lower portion than 
was the Jersey milk. It will be seen, also, that after a fifth of the 
milk had been withdrawn the portion taken from the middle of 
the remaining 400 c.c. was richer than the original milk in fat in 
both cases. | . | 

This simple experiment shows also the fallacy of any attempt 
at determining the value of any method of creaming which 
depends upon the analysis of a small portion of milk drawn from 
the bottom of the sample under experiment. 
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CHANGES IN Minx GiopuLtes Durinc LAcTATION. 


It is well known that the average size of the milk globules 
diminishes during the progress of lactation, also that the yield of 
milk decreases in volume, also that the number of milk globules 
in a given volume of milk increases as lactation advances. 

It is an interesting question in its physiological bearings and of 
great practical value to determine whether the actual number of 
fat globules secreted by the cow increases during the moaths 
of lactation. 

Our records show an aggregate of 489 actual counts of samples 
of milk from fifteen cows and extending through an average of 
fourteen months lactation and the number of globules actually 
present in a given volume (.0001 c. m. m.) was determined in each 
case. 

We have also the daily yield of milk of these cows during the 
same period. By dividing the period of lactation of each cow 
into four equal periods, we find upon an average that the milk 
yield for these periods given in percentages was as follows: 

First period 100; second period 95; third period 76.2; fourth 
period 70.6. In a similar way we find that the number of fat 
globules in a definite volume of milk varied as follows: | 

First period 100; second period 144; third period 195; fourth 
period 267. : 

If now we combine these proportions we have the following as 
representing the actual number of globules of fat secreted, with- 
out regard to the milk yield, viz.: First period 100; second 
period 137; third period 149; fourth period 189. 

It appears therefore that there is a rather steady increase in the 
number of fat globules secreted, and that upon an average there 
are eighty-nine per cent more present in the milk during the 
last than during the first quarter. ) 

It would be interesting to know whether this increase is due to 
an increased development of the fat producing or seereting cells, 
a supposition not improbable in consideration of this being the 
first period of lactation with these animals; or may it be due to 
the breaking up of the larger fat globules, a very impropable 
supposition, although such breaking up would increase the num- 
ber and decrease the size, both well known phenomena ; or may it 





Changes in Diameter and Volume of Milk Globules. 
During, Lactation. 
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be caused by the cells becoming through long continued lactation 
unable to retain the larger globules which characterize the earlier 
secretions ? ; 

Certainly it would be desirable to discover some mode of treat- 
ment or method of feeding by which the size of these globules 
could be increased, thus increasing the yield of fat and facilitat- 
ing many of the operations of the dairy. 

The following table and diagram show the changes in diameter 
and volume of fat globules between the first and twelfth month 
of lactation. 

The great increase in the percentage of globules of small 
diameter given is very marked, and an equally marked decrease in 
the percentage of the larger globules; and since the volumes vary 
as the cubes of the diameters, these differences are more strongly 
marked. It will be seen that during the first month 39.3 per cent 
of the fat was in globules less in diameter than three divisions of 
the micrometer scale and nearly sixty-one per cent in the larger 
globules, while in the,twelfth month fifty-nine per cent of the fat 
was present in globules less than three divisions in diameter, 
while but forty-one per cent was present in the larger globules. 

In the graphical chart the upper margin shows the percentages 
of volumes in the globules of different sizes as also the per- 
centages of the globules of the different sizes given upon the left-_ 
hand margin. A glance shows that the change is a shifting in 
each case of the line representing diameters or volumes to the 
right-hand corner, or a general diminution of the diameter of the 
globules, and general increase in the volume of fat in the small 
globules. For example, during the first month of lactation there 
was abovt ten per cent of the fat in globules less than two micro- 
meter scale divisions, while in the twelfth month there was uver _ 
twenty per cent of the fat present in globules less than two 
divisions in diameter. So too in the first month there was less 
than eighty per cent of the globules under three divisions in 
diameter, while in the twelfth month there were ninety per cent 
under three divisions in diameter. It will also be seen how very 
small a percentage of the fat is present in the globules less than 
one division in diameter, although the number of globules is 
pretty large. . 

21 
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CHANGES IN DIAMETER AND VOLUME oF GLOBULES DurinG LACTATION. 


Diameter | Diameter | Volume Volume 


DIVISIONS ON MICRO. SCALE, first twelfth first twelfth 

month. month. month. month. 
Tuess than'one’ ss: .6taee. nae 7.9 14.2 mas oe 
©)ne'to’ twee sc fs ee 38.3 49.8 LOS 20.9. 
Two to'three:.:.:'.\; s smaaneie as 32.5 26.3 28.9 37.3 
‘Three to fours... ¢ sateen | 15.1 | 7.6 31.7 25.5 
our to five) 50)... cc 1Ge ee 5.1 1.8 21.2 | 11.8 
Five to. six... on Oa ad 3 7.8 | 3.8 








ANALYSIS OF FRuIT TREES. 


An examination has been made of several varieties of nursery 
stock for the purpose of learning the quality and quantity of the 
mineral constituents removed by them from the soil. 

‘The trees were contributed for the purpose by several of the 
‘leading nurserymen of Geneva from their stock, and were taken 
up early in the spring before the buds were well developed. The 
roots were as carefully cleaned of adhering earth as was possible, 
and after weighing, the trees were allowed to become air dry, 
when they were again weighed. Lach tree was then divided into 
roots, trunk and branches, which were separately weighed, and 
after cutting up were placed in glass jars to await analysis. Hach 
sample was burned at a low red heat, the ash weighed and pre- 
served for analysis. It will be seen that the amount of ash in the 
roots and its composition in many cases seems to show that it was 
practically impossible to entirely remove from the roots the 
adhering earth. | 

The results thus far obtained are presented in the following 
tables: ® 
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Ayetce REsvuts. 


Average weight of green tree (32.6 0z.), gramS.....--.+-2 . 924.00 
Average per cent of water in tree............. 00000 os eee On ee 
Average per cent of dry matter in tree..........++. eee eee 53.78 
Average per cent of ash in green tree..........eee sees eee - 1.80 
Average per cent ash in dry tree.............--- epee) 3.35 
Average per cent ash in dry roots ..... Boe LS Om ee 3.90 
Average per cent ash in dry trunks.............--- bitte vniete 2.57 
Average per cent ash in dry branches........ OLR RS ee 4.17 
Per cent of total ash in roots.............0.- SRA ass fo iallb oo 40.20 
Per. cent of total ash in trunkawie.:...'. os be ee 20 7 Oa 
Percent of total ash in brangnes’....... sss seeted eee een 25.10 
Per cent of ‘total dry matteran roots. ..'.o..1 b<sdicas eee 34.50 
Per cent of total dry matter in trunks...... PL eR Sy TM Aes 45.20 
Per cent of total dry matter in branches....... st sate «wh oe ae 


Average weight of green trees was 924 grams. With rows four 
feet apart and trees one foot apart in row there would be on an 
acre 10,890 trees weighing 22,183 pounds or eleven tons. The 
average of the thirty-one trees gives 1.80 per cent of ash in the 
green tree, therefore there would be 399.3 pounds of ash removed 
by an average acre of nursery stock. 

Quantitative analyses have been made of the ash of three apple 
trees, four cherries and three pear trees, and the average of these 
ten, which do not widely differ in composition, shows that, upon 
an average, there is taken from the soil in eleven tons of nursery 
stock the following mineral constituents, each having been deter- 
mined except the carbonic acid of the ash: 


Pounps or Minera Marrer Removep By ELEVEN TONS OF 
NURSERY STOOK. 


Silicie acid’, 4/ 2) sae PEM Ta GALES cies fio MORE Oe Oe «stow are : 
Ehosphoric acid \seeneies eee vere ose se bese Ce eaten. 
Sulphuric acid 
Chlorine 


*The carbonic acid is estimated by difference, 
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ies : rie a au igh) ig NA CERN ae YS is 
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Pounds 

Magnesia ..... RRR SIR : 23.7 
PEMA s/c we locale ate PPS ESO A RR 6 SAARI ¢ 21.3 
[GY EAD] Ree CORP ie 1 a ld rr tl  COARROG 27.1 
AVE 2 0 ork aS PHAN OO co DUE 399.3 


For the purpose of comparison the following table is presented 
giving the number of pounds of the several mineral constituents 
removed by a ton of the grain and of the straw of each of our 
principal cereals, from which it will be seen that since, upon an 
average, it requires from three to four years to grow the crop of 
nursery stock, the cereals make a far greater demand upon the 
soil than does the growing of nursery stock, and it is a matter of 
common observation that the removal of a crop of trees leaves the 
soil in excellent condition for the growth of the cereals. 

It is proposed to complete the ash analyses of the remaining 
portion of the trees, and also make analyses of the fruit of each 
variety during the next season. j 
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~ 


Tue Dairy ScHoot. 
Under the direction of the State Dairymen’s Association, a dairy 
school was held at the Station of ten days’ duration, beginning 
August 24, 1891. 

Prominent teachers and dairymen of the State, assisted by 
members of the Station staff, gave courses of lectures upon the 
several topics intimately associated with the dairy industry, and - 
daily illustrations were given in the use of the separator and in 
churning and other details of butter-making. 

The following was the programme of the course of lectures. 


Orpver oF Lectures at THe Geneva Datry ScHOOL. 

The lectures to be given at the dairy school, to be held at the 
Agricultural Experiment Station, Geneva, N. Y., SEOs August — 
25, 1891, was as follows: 

August 25, a. ma— W. H. Gilbert, “Advantages of Dairying;”’ 
p.M., Dr. Collier, “Soils: Their Formation and Composition, and 
General Principles of Fertilization.” 

August 26, a. m.—A. R. Eastman, “Breeding for a Purpose;” p.m., 
Professor Roberts, ‘ Inheritance.” 

August 27, a.m.—A. R. Eastman, “ Management of the Dairy; 
p. M., Professor Roberts, “Environment.” 

August 28, a. u— W. H. Gilbert, “Care of Cattle;” p.m, Professor — 
Roberts, “ Habit.” 

August 29, a. m—Dr. Collier, “ Composition of Foods and Feeding 
Rations;” pv. m., Professor Roberts, “Foods.” 

August 31, a. m., Dr. Van Slyke, “Chemistry of Milk, Cream, Skim 
Milk and Butter;” p. u., Dr. Collier, “Composition and Production 
of Milk.” 

September 1, a. mu— Dr. Van Slyke, “ Physics of Milk;” p. m., shite 
T. Powell, “ Essentials in Successful Winter Dairying.” 

September 2, a. aa— Dr. Van Slyke, “Science Applied to Care of 
Milk, Methods of Creaming, etc.;” p.m., George T. Powell, “ Co-opera- 
tive Dairying.” 

September 3, a. ma— Dr. Van Slyke, “Relations of Micro-organisms 
to Milk, Cream and Butter;” pp. m., W. H. Gilbert, “ Butter-making.” 
September 4 — Review. of the work gone over during the course. 

- Methods of testing milk for fat were explained by Dr. Van Slyke 
each morning, when milk tests were made. 

Milk tests or churning of butter took place every day from 
9 to 10 a. mu. 

Lectures began at 10 a. w., and 2p.m. Questions and answers 
followed each lecture. 


”? 
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The attendance upon the course was limited in number, but 
representatives from different portions of the State and several of 
the neighboring States and the Province of Ontario were present, 
and’ great interest was manifested in the proceedings during the 
entire course by those who were so fortunate as to avail themselves 
of the opportunity thus afforded them for advanced instruction by 


- competent authorities in the several branches of practical and — 


applied science pertaining to the dairy industry. 


CoMMERCIAL FERTILIZERS SoLp IN NEw York Strate. 
While it is well known that the aggregate consumption of com- 
mercial fertilizers in the State reaches large proportions, there has 
been no serious effort made to determine, even approximately, the 


extent of the sales. While the excellence of barn-yard manure is — 


everywhere admitted, chemical manure is found to supplement it 
most completely, and where there is a choice of purchasing 
between the two, there are many who buy the latter as being the 
cheapest. It is believed to be of public interest to determine the 
amount of those sales not only, but so far as possible the character 


of the fertilizers sold. A circular letter was addressed to the ~ 


various manufacturers doing business in this State, requesting 
information as to the aggregate of their sales and also the quality 
of the fertilizers sold, in order that information might be obtained 


as to the relative consumption of phosphoric acid, potash and ~ 


nitrogen compounds. It is not intended, of course, to make 
public the details of individual business, but to secure such 
general information concerning this trade as would appear to be 
of yalue to both manufacturers and consumers of these products. 
Nearly every one of the manufacturers addressed promptly 
responded to the circular asking for information. A list of these 
manufacturers is given for the purpose of showing how exhaustive 
and reliable the statistics collected are, and the aggregate of the 
sales reported given in the table following is about 90,338 : 


Names oF FEerTinizER MANUFACTURERS WHO HAVE REPORTED THEIR 
SALES FOR THE YEAR ENDING NovEMBER 1, 1891. 


Allentown Manufacturing Co., Allentown, Penn. 
Armour & Co., Chicago, IL 
H. J. Baker & Brother, 215 Pearl street, New York, N. Y. . 
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Bowker Fertilizer Co., 48 Chatham street, Boston, Mass. 

Bradley Fertilizer Co., Boston, Mass. 

Brown & Gilman, 10 S. Delaware avenue, Philadelphia, Penn. 

K. B. Chapin, Rochester, N. Y. 3 

Charlotte Oil and Fertilizer Co., Charlotte, N. C. 

Chemical Company of Canton, Baltimore, Md. 

Chesapeake Guano Co., Baltimore, Md. 

Cleveland Dryer Co., Cleveland, Ohio. 

KH. Frank Coe, 16 Burling slip, New York, N. Y. 

Peter Cooper’s Glue Factory, 17 Burling slip, New York, N. Y. 

Crocker Fertilizer and Chemical Co., Buffalo, N. Y. | 

EH. A. Cross, North Parma, N. Y. 

Dambmann Brothers & Co., Baltimore, Md. 

L. B. Darling Fertilizer Co., Pawtucket, R. I. 

J. H. Devins, Utica, N. Y. : 

LL. Eggers’ Sons, Novelty Bone Works, West Troy, N. Y. 

Elisworth, Tuthill & Co., Promised Land, Suffolle Co., N.Y. 

W.S. Farmer & Co., Baltimore, Md. 

Farmers’ Fertilizer Oo., Syracuse, N. Y. 

George B. Forrester, 169 Front street, New York, N. Y. 

Hallock & Duryee Fertilizer Co., Mattituck, Suffolk Co., N.~ ¥. 

Listers’ Agricultural Chemical Works, Newark, N. J. 

Lorentz and Rittler, Baltimore, Md. 

Frederick Ludlam, 140 Maiden Lane, New York, N. Y. 

Mapes Formula and Peruvian Guano Co., 158 Front street, 
New York, N. Y. : | 

Michigan Carbon Works, Detroit, Mich. 

Milsom Rendering and Fertilizer Co., Buffalo, N. Y. 

L. Mittenmaier, Rome, N. Y. 

Moller & Co., Bone Works, Maspeth, Queens Co., N. Y. 

New Process Fertilizer Co., Hart Lot, N. Y. 

Northwestern Fertilizing Co., Union Stock Yards, Chicago, IIl. 

Oneonta Fertilizing Co., Oneonta, N. Y. 

Preston Fertilizer Co., Green Point, Kings Co., N. Y. 

John S. Reese & Co., Baltimore, Md. 

Rochester Fertilizer Co., 398 E. Main street, Rochester, N. Y. 

Scott Fertilizer Co., Elkton, Md. 

Sheldon Brothers, Weedsport, N. Y. 

Springfield Fertilizer Co., Springfield, Ohio. 

23 
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H. Stappenbeck, Utica, N. Y. 

Sterling Oil Co., Greenport, Suffolk Oo., N. Y. 

Richard H. Stone, Trumansburg, N. Y. 

I. P. Thomas & Son Co., 2S. Delaware avenue, Philadelphia, 
Penn. 

George F. Tuthill & Co., Greenport, Suffolk Co., N. Y. 

Walker Fertilizer Co., Clifton Springs, N. Y. 

Walker, Stratman & Co., Pittsburg, Penn. 

Zell Guano Co., Baltimore, Md. 


Acarregate Amounts oF Frtimizers RreporteD as SOLD IN THIS STATE 
Dvurine THE YEAR Enpina Novemser 1, 1891. 


Tons. 
Complete manure for spring use......... Le detest 37,124.433 
Complete manure for fall use... ............- Sates 23 , 725.650 
Ammoniated superphosphates without potash, including 
dissolved bone, etc., for spring use ...............6. 535.100 
Ammoniated superphosphates without potash, including 
dissolved bone, etc., for fall use...2....-. 2. ceeeee 347.900 
Ground bone, for springiwmiseemare mines css hee vies epics nl 1,086.780 
Ground bGie forstal eee eine ccs Deiat shade wee 834.133 
KSINI GE Ser ATID FP ASE Oe as es! w's sin/e olds dpacy wm Sake wees Os ee 384,500 
TK Rav erat eTIOT RAT EUISE 265508 oe alle ol sG.u: ale fale lo talons win wieeraoaeme 213.000 
Muriate of potash, for spring use .... .........0.-208- 290.125 
Muriate of potash, for fall use ................20000--  » LALOR GZo* 
Nitrogenous matter: 
(a) Ammonium sulphate, for spring use............. 161.000 
Ammonium sulphate, for fall use. .............. 50.000 
(b) Sodium nitrate, for spring use.............eeees 107.850 
Sodium nitrate, for fall uses soy. toes» «es eee 40.250 
(c) Blood, ammonite, etc., for spring use............ 178.850 
Blood, ammonite, etc., for fall use.............-- 162.750 
Plain superphosphates, including both dissolved bone 
black and S. C. acid phosphates, for spring use..... ~  1,035.300 
Plain supherphosphates, including both dissolved bone 
black and S. CO. acid phosphates for fall use ......... 977.500 
67,374.746 
Unolassitied .:..... [meee s fives aleccctses scettne 202, OO emai 
Total sales reported fis. s. 6s. s.0........ Sees 90°90 
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Division OF VEGETABLE PATHOLOGY. 
WasuHincton, D. C., April 23, 1892. 
Dr. Peter Couuier, Director N. Y. State Haperiment Station, 
Geneva, N. Y.: 


Str.—In compliance with your request I herewith submit a 
brief report of work carried on by my assistant, Mr. D. G. 
Fairchild, at your Station during the season of 1891. Owing to 
the fact that the work is still in progress it seems best to mention 
simply the lines of work carried on and not the details. 


— Untrep Srates Department oF AGRICULTURE, 


Respectfully. 


B. T. GALLOWAY, 
Chief of Division. 


OvTLINE OF Work By Mr. Farronizp in 1891. 

At the request and through the co-operation of a large number 
of nurserymen of Western New York, a series of experiments 
with nursery stock was planned. Stock for this experiment was 
contributed by various individuals and consisted of the most sus- 
ceptible stocks of cherry, plum, quince, pear and apple to the 


total number of 9,500. 


These plants were treated with the two well-known fungicides 
Bordeaux mixture and ammoniacal solution, with a view of ascer- 
taining their effect on the stocks and their value as preventives of 
disease. ‘These diseases were leaf-blight of pear and quince 
caused by the fungus Entomosporium maculatum, “Lev. ; leaf- 
blight of plumb and cherry caused by Cylindrosporium padi, . 
Karsten ; and powdery mildew of the apple caused by Podosphaera 
oxycanthae (DC) D. By. 

The remarkable dry season prevented the appearance of several 
of the diseases and greatly retarded the appearance of others; 
and while various observations were thus prevented, Bordeaux 
mixture gave in all late treatments very encouraging results ; 
details of this experiment, however, which was planned to cover 
two years are reserved for publication until its close. 

In addition to the nursery experiment above outlined, an instruc- 
tive experiment with plum seedlings was made upon the place of 


Mr. O'Brian of Geneva. This experiment, the details of which 
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will be published in a bulletin of the department, was made to 
ascertain the relative value of the ammoniacal solution* and a 
weak Bordeaux mixture ¢ as preventives of leaf-blight. The result 
showed beyond question the efficacy of the latter over the former. 

In the plum orchards of T. C. Maxwell & Bros. and A. Ham- 
mond, a comparative test of six different fungicides was made 
with a view of ascertaining if the early application of these mix- 
tures would prevent leaf-blight and the consequent premature fall | 
of the leaves, caused by Cylindrosporium padi, Karsten. These 
early treatments failed and the necessity of continuing the spray- 
ings throughout the season was thus made manifest. In this case 
only dilute copper solutions, such as the ammoniacal, or a weak 
Bordeaux mixture, should be used. 

Quince leaf-blight and fruit-spot were treated in the orchard of 
T. C. Maxwell & Bros., with five different fungicides. These were 
as follows, in the proportion of 0.1 ounces of the chemical to a 
gallon of water (two and three-fourth ounces per twenty-five 
gallons); Bordeaux mixture, normal cubic acetate, chloride of 
lime, malachite (basic cupric carbonate) and glue mixture and 
potassium sulphide; Bordeaux mixture, cupric acetate, and the 
mixture of malachite and glue proved effective and increased the 
percentage of fair fruit from eighteen to thirty-five per cent over 
that of adjoining trees, and forty to forty-five per cent over the 
average of untreated trees. On the other hand potassium sulphide 
and chloride of lime actually seemed to increase the amount of 
fruit spot from twenty to thirty-eight per cent over that of 
adjoining trees, and from nine to thirty-six per cent over that of the 
average of eighteen untreated trees. 

At Brockport a series of tests was made upon forty trees, four 
standard fungicides being used. Owing to the ma of 
the disease the experiments were wholly negative. 

The presence of a destructive currant cane disease was estab- 
lished through the kindness of Mr. John Burroughs of West 
Park, on the Hudson. This gentleman sent in specimens of the 
diseased plants and offered an opportunity of examining them at 

his residence. The disease has been ascertained by means of 


_—_— 


* Two ounces copper carbonate dissolved in twenty-six per cent Benonls and diluted 
with twenty gallons of water. 


ft Two pounds of copper sulphate and one pound of lime in twenty gallons of water. 
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culture and inoculation experiments to be contagious, but so 
far, neither in the field nor in the laboratory have any repro- 
ductive bodies, or spores, made their appearance. It is to be 
hoped that during the coming season the affected locality may be 
more definitely bounded, and the means by which the parasite is 
transmitted from place to place be certainly ascertained. At pre- 
sent the disease seems to be confined to the eastern portion of the 
State along the Hudson river. 


~ 


OUTLINE oF WoRK PROPOSED FoR 1892, 
It is designed the coming season to continue the treatment of 
nursery stock already planted in accordance with the plans 
already laid out, and, if possible, to bring to completion the com- 
parative test of the two principal fungicides as preventives of the 
several leaf-blights and powdery mildews. In addition, 100 
plats have been planted with pear seed, upon which will 
be tested, through the co-operation of the horticulturist of the 
Station, twenty-five substances, with a view of ascertaining their 
efficiency in preventing the destructive pear leaf-blight the first and 
second seasons of growth. 


Wasuineron, D. C., April 23, 1892. | 


A brief summary of the work of the several members of the 


staff is presented in the report of the executive committee of the 
board of control, and I would refer to the several reports included 
in this volume for the details of this work which I am sure will 
commend itself as being well conceived and thoroughly executed 
as also of practical and scientific value. Certain portions of the 
work performed under the personal supervision of the first assist- 
ant in the investigation with poultry; of the chemist in the inyes- 
tigations relating to manufacture of butter and cheese ; of the act- 
ing horticulturist upon the action of fungicides and other features 
of the work of the Station which it seemed desirable should be 
placed at once in the possession of the people, have been already 
partially presented in the published bulletins of the Station. 

I desire to acknowledge the uniform faithfulness. and zeal with 
which the multifarious labors of the Station have been performed 
by the several employes of the Station in whatever work has been 
assigned them, since to them largely is the credit due that so much 
thas been accomplished. 
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During the past year experiments with poultry have been con- 
tinued, some feeding experiments with pigs have been made, and 
observations upon selected varieties of sorghum continued. Also 
the feeding of the dairy cattle has been attended to, the rations 
for the different animals, including on January 1, 1892, sixteen 
milch cows, six heifers and seven bulls, being arranged according 
to the appetite, condition, age and size. The grain food has been 
changed at intervals to supplement the forage and coarse fodder 
available during the several months of the year. The foods con- 
sumed by the different animals and the total amounts of the 
different constituents will be found in the tables of the bulletins 
and those elsewhere in the annual report. The collection of data 
in the field experiments with applications of crude chemicals was 
continued. 


\ 


POULTRY. 


The poultry work has been a continuation of experiments in 
regard to the “ oyster-shell question,’ feeding experiments with 
rations for laying hens containing widely differing amounts of 
fat, feeding experiments with skim-milk for growing chicks, and 
also in regard to feeding salt to laying hens. Experiments in 
caponizing have been continued, and breeding experiments have 
been commenced. : 

The most conclusive results that point to the availability of the ) 
carbonate of lime in oyster shells, have been arranged in the 
following form for a bulletin : | 

During the past few years considerable discussion has occurred 
among poultrymen in regard to the question whether oyster shells 
were of any use to the hen as a source of material for the egg shell. 

It is generally known that the ordinary grains fed to poultry are 

very deficient in lime, and some have sought to supply this deficieney, 
under the supposition that oyster shells were ae by relying 


od 
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solely upon some plant foods rich in lime, such as the clovers. 
Crushed oyster shells have been extensively fed and with good results, 
but it has been thought by many that they were of value solely as grit. 

No satisfactory answer seems to have been made to the question 
and in order to obtain some definite information several experiments 
have been made during the past two years at this Station. Partial 
analyses were made of the soluble contents of the crops, gizzards and 
intestines of quite a number of hens, some having been fed oyster 
shells and some not, but only inconclusive results were obtained. 
The fact of considerable free acid always being present, however, 
indicated that the oyster shells might be dissolved. 

Tt has generally been found difficult to keep hens laying for any length 
of time when so closely confined as to preclude the possibility of their 
obtaining food other than that intended for them, and several pro- 
jected feeding trials have not been successful. During the past year, 
however, some feeding experiments have given such conclusive 
results that it is thought well to give the data in full to those 
interested in poultry feeding. - , 

Six one-year-old hens (S. C. B. Leghorns) were used in these 
experiments. It was intended to carry on similar experiments with 
ducks (Pekin), but after being closely penned (not in small pens, 
however) the ducks would not lay well enough, and work with them 
was not completed. 

Three hens were shut in a cleanly swept pen, having a wooden floor 
of matched boards, on March thirtieth, and were fed with wheat, fresh 
cabbage and a mixed grain containing two parts corn meal, two parts 
wheat bran, one part wheat middlings and one part linseed meal (o. p.). 
They were given all the water they would drink and a box of coarsely 
ground oyster shells was kept in the pen. No other grit or food was 
available to them, and no dust baths were used. The neat boxes were 
filled with “excelsior,” none of which the hens ate. The droppings 
were removed several times each day. After ten days’ confinement, as 
the hens continued laying it was assumed that very little, if any, of 
the vegetable food previously consumed could be furnishing material 
for eggs, and during the next ten days the eggs were saved and the 
shells and contents analyzed. 

At the end of this first period of account, boiled eggs were also 
fed, and after feeding them for three days, the hens by that time — 
having been closely confined for twenty-three days, all eggs laid were 
analyzed during a second period of twelve days. 

The per cent of water in each food was determined at frequent 
intervals during the experiment and dried samples were analyzed. 
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The following table shows the per cent of calcium found in the 
ash of each food and in the eggs and the equivalent amount of 
carbonate of lime. In the oyster shells and the egg shells nearly all 
the lime present vi was in the form of carbonate. 


wo eee eee =e 3 —— - = 
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Per cent 

por cent of ash tn hee Per cent of cal- pba 
of mois- | fresh sub-| ¢.44 syp- | Clum (Ca) inash. | ga gO 
ture. stance. stanaat . 
Mixed grain...... 13.7 3.54 4.10 | 3.66 equal to | 9.14 
W leat eine age ts 12.9 1.86 2.13 | 2.36 equal to | 5.90 
Cabbage.......... 90.5 . 66 6.94 | 4.04 equal to | 10.10 
Boiled eggs ...... 71.4 1.05 | 38.67 | 8.23 equal to | 20.57 
Oyster shells \. 2-5.) %s cco Mmmm oi. | ac ever nine huh taberes 94.56 
Bee shells os...) cee ce pmmmetee s-) |) olalb' pleret it Seishin tense 94.34 
Membranes of eggs, ...... | .....- 4.38 |10.96 equal to | 27.40 
Eggs (interior) ...| ...... eee se 5.72 equal to | 14.30 











It was intended that these hens should have only rain water to 
drink, but through a misunderstanding spring water was given them 
part of the time. The actual amount of water taken by the hens at 
this time is not known, but the amount measured out to them, and 
which they could not have exceeded, gives a limit to the amount of 
lime that could have been obtained from this source. 

This water contained in solution 358.3 parts of total solids in the 
million and 287.3 parts of inorganic matter; 58.2 per cent of the inor= 
ganic matter was carbonate of lime. 

The results obtained during these two periods can best be shown 
in the following tabulated form : 

Lot 1— Oyster SHeLts— First Periop —'TEN Days— Apri 

Ninta To Aprit NINETEENTH. 
Total |Water-free| Ash in er pre foe 


FOODS. substance | substance | food con- of calcium 


consumed.| consumed.) sumed. food “Gn 00.) 


—<$_$—<———_- 








Grammes. | Grammes,. | Grammes. | Grammes. | Grammes. 








Mixed grain ........ 1275:7 | 1100.9 | 45.13 1.65 4.12 
BYReAL. 0... ss ods epee 1077.3) 938.3 |. 19.99 AT 1.18 
UREA. ...0 o's haem 283.5 26.9 1.87 .08 19 
BY NM a 5s «5 nw 5 ute 12760.0 4.57 3.66 .85 2.13 
Total, except oyster 
BHOUB vi... 56 ann 2636.5*| 2066.1*| 70.65 3.05 7.62 
Oyster shells......... BUM |e s.aciee tls sss 60 ans. | 93.80 











* Exclusive of drinking water. 
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| 
- PRODUCTS. Total Water-free| 
| 


Caleium |Equivalent 
substance.|substance., “82. Ca. of C 


a CO,, 


oe Grammes, | Grammes,|Grammes.! Grammes. 








Figgs (entire)......... RE RI I 8 i 40 0 Ui ary ss ehsielolans 
OTe. ie 2 i OO Gann. s Sra 47.74 
Lining membranes....| ...... 2.7 12 ei etete .03 
Eggs (whole interior) .| 469.9 mieten 4.60 26 .66 











Lot 1— Oyster SHELLS — SECOND PERIop — TwELVE Days — 














APRIL TWENTY-FIRST TO May Turrp. : 
| 
; Calcium |Equivalent 
Total |Water-free| Ashin : 
FOODS. substance | substance | food con- es ae al Aenea 
Vie consumed./consumed.| sumed. sumed. | (CaCO..) 


3° 


Grammes. | Grammes. | Grammes. | Grammes. boa ay 









































Mixed grain..........| 1857.1-| 1171.2 | 48.02 
W heaeie ete. ects isie, 1268.6 | 1104.9 | 25.53 06 1.39 
COabDagiine ss. rsceeds| (94052 32.3 2.24 .09 23 
Boiled eggs..........|. 701.6 | 200.7 7.37 .61 1.52 
Water..... aint terete. 15300 .0 5.48} 4.39 1.02 2.55 
Total, except oyster | 
shells..........) 3667 5*| 2509.1*| 85.55 4.04 10.08 
Oyster shells ......... Pee any hee hoa, eo TSOCG9 
PRODUCTS. | supstitleo.|gaterance| As. | ORT™ ol Ga0g,. 





me ff 





| Grammes. Grammes. | Grammes.| Grammes.! Grammes. 
Hggs (entire)......... WOOaa Mes ec a crys «salar 2 aaa a 5 3 tiepatiate 
POUR ity os. cutie nagretel sats OE Butte fees Dicey... 86.60 
Lining membranes....| ...... 4.4 ai, .02 05 
Eggs (whole interior) .| 870.2 8.61 .49 1.23 


| 


During the first period the hens laid twelve eggs; one pound of 
eggs being produced from 3.95 lbs. of water-free food, These eggs 
contained calcium equal to 48.43 grammes carbonate of lime, the 
shells alone containing 47.74 grammes. The grain food and cabbage 
consumed and the drinking water given them contained altogether 





*Exclusive of drinking water. 
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calcium equal to 7.62 grammes carbonate of line. The oyster shells 
taken by them contained 93.80 grammes carbonate of lime. 

During the second period the hens laid twenty-one eggs, which 
were produced at the rate of one pound for every 2.59 lbs. of water- 
free food. These eggs contained calcium equal to 87.88 grammes 
carbonate of lime, the shells alone containing 86.6 grammes. The 
food consumed and drinking water given them contained calcium 
equal to 10.08 grammes carbonate of lime. The oyster shells taken 
by them contained 180.99 grammes corbonate of lime. Of the 
carbonate of lime contained in the eggs during the first period 40.81 
grammes, over eighty-four per cent, and of that in the eggs during 
the second period 77.80 grammes, over eighty-six per cent, is unac- 
counted for except by the carbonate of lime in the oyster shells, of 
which 99.2 grammes were consumed during the first period and 191.4 
grammes during the second. . 

The difference is so great that no other conclusion seems possible * 
than that the egg shells were constructed from material supplied in 
large part by the oyster shells. 

These hens lost in weight a total of five ounces during the first 
period and a total of two ounces during the second, a change in 
weight of little consequence and one that might have occurred at any 
time within a few hours. 

At the same time with these feeding trials another lot of three hens — 
was fed under exactly similar conditions except that coarsely pounded — 
glass was given the hens instead of oyster shells. No dark colored 
or opaque glass was used, broken bottles, carboys and window glass 
furnishing the supply. An average sample of the glass contained 
5.44 per cent of calcium, no trace of which, however, was soluble in 
nitric or hydrochloric acid or aqua regia. 

These hens did not lay as well as those having oyster shells, and 
two became sick (feverish and unable to stand). They recovered in 
about two days, however, after a little alcohol and oil was given them 
and the glass removed from the pen. Although pounded glass has 
been given to hens and chicks here for two years this is the only time 
that any symptoms of disease have been observed to accompany its 
use. The trouble was probably due to the excessive amount of glass 
swallowed, for while the oyster shells eaten by the hens formed 4.5 
and 7.1 per cent of the total water-free material, the glass formed 31.3 
per cent of the total water-free material eaten by the hens in the first — 
period, and in the second when the hens were allowed less than they 
wanted, 26.1 per cent. Orin the one period the hens consumed an 
amount of glass weighing 45.8 per cent a3 much as all the dry matter of 
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the ordinary food. These hens gained in weight during the first 
‘period eleven ounces, and lost during the second period nine ounces. 


Although fewer eggs were laid by this lot the shells were lighter, 
being in the first period 8.12 per cent of the total weight of the eggs, 
and in the second period 6.18 per cent, while the shells of eggs laid 
by the lot having oyster shells formed 9.67 per cent and 9.50 per cent 
of the total weight of the eggs. : 

The egg shells contained 92.42 per cent carbonate of lime and the 
ash of the eggs exclusive of shell 4.96 per cent of calcium equal to 


12.4 per cent of carbonate. The eggs for the first period contained a 


1.01 per cent and those of the second period .98 per cent of ash. 
The data for these two periods are briefly stated in the following 
tables: Only two hens were used during the second period: 


Lot 2— Guass— First PEriop— Ten Days —Aprit NINTH TO 
Apri, NINETEENTH. 


Total |Water-free| Ashin | Galcium |Equivalent 
FOODS. substance | substance | food con- of calcium 


(Ca. ) 
consumed.|consumed.| sumed. | in food. acon) 


Grammes./| Grammes.| Grammes.| Grammes.| Grammes. — 




















Mixed grain..........| 567.0 | 489.3 | 20.06 73 satis 
Wheat ........ veeves.| 1559.2 | 1858.1 | 28.93 68 1.71 ae 
Oabbage ©. ...5 ome eeoe., O 26.9 1.87 .08 VSM 
Water ....... fem toreo.0:.| 4.87 | 3.66 85 2.13 eas 
Total, except glass.) 2409.7*| 1874.3*| 54.52) 2.34) 6.86 
Glaseld.... eee at SBT. 6 ee oS 4081 40.65 | Tele 
PRODUCTS. | Total |Water-free ‘Ash Morse Equivalent 


substance.| substance. : (Ca). of CaCO,,. 


———— 


ae rae Grammes.| Grammes.| Grammes.| Grammes. 


Sette) A 128. PLN 'o ole oo RMA IEPA Sac a tat 

Shells ...... oR rarT et sec ay DCA ti, oat a 9.61 

Lining membranes. . scat age 6 OS Sieiiee rer .O1 
LEGO 











Eggs (whole interior) . ye ae 1.18 06 | 15 








* Exclusive of drinking water. 
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Lor 2— Grass — Seconp Prerrop — Ten Days — Aprit TWwENTY- 
THIRD TO May THirp. 
















































































: lent 

Total |Water-free| 4 5) infoog| Calcium ape Aa ioe 

cages consumed. consumed|OUsumed | in food, | Carbonate, 

: ; Byavimess Grammes. | Grammes. | Grammes. | Grammes, 
Mixed grain. 2.) 2.0% 022.3 | 278.1 11.40 42 1.04 
Wheaties eee 460.7 | 401.3 8.55 . 20 .50 
Cabbage” sss. ss ceeie 283.5 | 26.9 1.87 .08 .19 
Boiled eggs.......... 326.0 | 93.2 3.42 28 70 
Watery ou cee Soe ee 12760.0 4.57 3.66 .85 2.13 
Total, except glass 1392.5*| 799.5* | 28.90 1.83 4.56 
Sot a ae DOR REC fe ae ey eases | ee 38.56 
PRODUCTS. epee ce! pee tl Ash. | Calcium. ‘orGaGO 

| 

j | Grammes. | Grammes. | Grammes, | Grammes. Grammes. 

Figgs (entire)......... | UP) ee Paneer es ae MER Re Like 
Shella th biviniay ahs eee ere DOA seine eae eee 7.39 
Lining membranes ....| ...... 5 ib 1 Bree 01 
Eggs (whole interior)... Ta ries uses | 147. 06 14 

| 











It will be seen that the amount of lime calculated as carbonate, 
found in the eggs, exceeded that in the food and drinking water by 
3.9 grammes for one period, and nearly three grammes for the 
other. 

While the glass taken during one period contained lime the equiva- 
lent of 116.63 grammes of carbonate and during the other of 38.56 
grammes, it does not appear probable that any of this was available 
as ege-shell material for it existed in combination with various 
insoluble silicates. Treatment of the finely powdered glass with the 
ordinary acids failed to dissolve a trace of lime, and fusion with 
alkaline carbonates was necessary to its estimation. Upon exami- 
nation of the excrement, of which during the first period over 
seventy-two per cent of the air dried substance consisted of 
fragments of glass large enough to be easily removed by wash- 
ing, a very few small rounded fragments of limestone were 
found which must have been swallowed by the hens previous 





* Exclusive of drinking water. 
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to their close confinement and retained for from ten to twenty 
days. These small pebbles of limestone had been subjected 
to conditions which are seen to have made‘oyster shells available 
material, and it is probable that enough lime was dissolved from thém 
or from smaller fragments, no appreciable portions of which were left 
in the excrement, to have supplied the three or four grammes of lime. 
Hens that have been allowed free access to pounded glass mixed with 
oyster shells, ground bone and charcoal or with either oyster shells 
or bone have never been observed to take such an unnecessarily large 
amount of “grit,” and it seems not improbable that in this case they 
were instinctively searching for something which the glass alone 
failed to supply. 
GENERAL REMARKS. 

The feeding of oyster shells during the laying season, where they 
can be cheaply obtained, is recommended. One pound will contain 
lime enough for the shells of about seven dozens of eggs. 

Fine gravel containing limestone will probably as well supply the 
deficiency of lime existing in most foods, but the use of some sharper 
grit with it may be of advantage. 

Long or sharp splinters of glass or dry bone should be avoided. 
The size of particles of grit had, for hens, better be larger than that of 
a kernel of wheat and should be smaller than that of a kernel of corn. 

An unlimited supply of pounded glass has been attended with no 
bad result when the food and other grit available to the fowls con- 
tained an abundance of lime, but, when the food was deficient in lime 
and no other grit was attainable, hens ate an injuriously large 
amount of glass. 

SKIM-MILK For GROWING CHICKS. 


During the past year quite a number of chicks were grown to 
maturity at this Station with no drink other than skim-milk being 
given them, excepting not more than three or four days when 
skim-milk was not available and water was supplied. No water 
was accessible to them except as dew, or that to be found for a 
few hours after a rain. These chicks were raised by the ordinary 
method of keeping them with a hen in a gmall coop, the chicks 
being allowed to run at will over the grass in a young apple 
orchard. No sickly chicks were at any time noticed among them, 
the few lost when young being from accident and from lice get- 
ting among one brood. The growth of feathers was much more 


rapid and full than usual, and this was especially noticeable in 


the case of Light Brahma chicks. - 
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In order to obtain information as to the cost of growing chicks 
by the methods in general use on farms, where skim-milk can be 
obtained, two lots of chicks were grown in pens. The pens were 
10x12 feet, having a tight wooden floor. The open yards con- 
necting with them, and which were deeply covered with coal 
ashes, were 11x20 feet. A hen was kept with each pen of chicks 
until they were pretty well feathered — with one pen seven and 
one-half weeks and the other five and one-half weeks. The chicks 
were of several breeds and crosses — B. Minorca, W. P. Rock- 
Light Brahma, Indian Game Cochin, cross; P. Rock-Minorea, 
cross. They were from one to three days old at commencement 
of feeding experiment, and the total cost of food from hatching 
until this time was less than one cent for each lot. During 
most of the experiment fourteen chicks were in one pen and six- 
teen in the other. More chicks were put in at the start, but the 
visit of a rat reduced the number. ‘The chicks and hens were 
weighed once a week. 

No green food was fed to one pen until the chicks were about 
six weeks old, and not to the other pen until eleven and one-half 
weeks old. The skim-milk, of which they had most of the time 
an abundant supply, was usually sweet. One pen (No. 11) was 
without milk for eight days (from Sept. 17 to Sept. 25), when water 
was substituted, and during this time they made a smaller gain 
for the food consumed than at any other. 

The results averaged for periods of one and two weeks are given 
in the following tables: 
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The mixed grain was composed of two parts corn meal, two 
parts wheat bran, one part wheat middlings and one part linseed 
meal, and is calculated at twenty dollars per ton. The wheat is 
rated at one dollar per. bushel, the skim-milk at twenty-five cents 
per hundred pounds, the clover forage at two dollars per ton, and 
meat scraps at two and one-half cents per pound. 

With one pen the average cost of food for every pound increase 


in weight during the whole time was 5.66 cents. For the other 


the cost of increase for all but the last two weeks was 5.36 cents 


and during these two weeks 5.63 cents. The cost per pound gain 


in weight for each period will be found in the tables. In one pen 
chicks averaging 2.4 pounds weight at 104 weeks of age 
were grown at a cost for food of 5.31 cents per pound, or an 
average of 12.7 cents apiece. In the other pen chicks averaging 
2.4 pounds at 113 weeks of age cost for food 5.36 cents per pound, 
or 12.9 cents apiece. This cost of production of course includes 
the cost of feeding the hen during the first few weeks. These 
results are not so good as are those sometimes reported by incu- 
bator manufacturers, but they are obtained by methods that are 
well understood and in use among farmers. Although these chicks 


were rather closely confined they were kept freer from lice than, 


unfortunately, are the chicks as a rule on farms. 
Under ordinary conditions, chicks ought to be hatched, making 
a fair allowance for value of eggs and food for sitting hens, at a 


cost of less than five cents apiece. The highest cost per pound: 


gain during any week, while growing chicks to three and oue-half 
pounds average weight, was less than seven cents, and the cost 
averaged much less than six cents. At the prices generally 
obtained for chicks of this and lesser weights, the growth was cer- 


tainly a profitable one. With chicks having the liberty of the 
fields it seems reasonable to expect a still cheaper production of — 


meat, and it would appear that a profitable use for some of the 
skim-milk of the farm would be in the growing of chicks for home 
use or for the market. 

_ An unlimited supply of sweet skim-milk can apparently be given 
to chickens with advantage, but sour milk must be fed with cau- 
tion. Where sour milk only is available it is best to coagulate 
thoroughly by moderate heating, and feed only the curd, straining 
out as much of the whey as possible. 

25 
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FEEDING TALLOW TO HENS. 


In order to observe the effect of feeding more than an average 
ameunt of fat in a ration, two pens of hens were fed for a few 


months, one haying as much tallow as was readily eaten with a 


moderate grain ration, and the other having a similar ration with 
linseed meal (o. p.) substituted for the tallow. 

This feeding trial was not begun until March third, and 
although it extended. over the larger part of the ordinary. laying 
season it did not include the whole. From May fifth to October 
sixth, during the latter five months, eight hens were in each pen 
and, for the two months preceding, fewer (six, five and four). The 
fowls were S. C. B. Leghorns with the exception of two of Game- 
Wyandotte cross in each pen. There was fed, besides tallow and 
linseed meal, wheat, corn silage, cabbage, alfalfa forage, timothy 
forage and two grain mixtures. Mixture No. 10 contained six 
parts wheat bran, three parts wheat middlings and one part 
linseed meal. Mixture No. 16 contained six parts wheat bran, 
three parts corn meal, two parts linseed meal. The results are 


averaged in the tabular statement for irregular periods, consisting - 


of from twenty-one to forty-eight days, according to the green 
foods, ete., available. 


Although there was a constant and considerable difference . 


between the two rations, neither ration was an extreme. The 
ratio of total protein to the total carbohydrates was, on the 
average for the seven months, 1:4:47 in the linseed meal ration, 
and 1:5.53 in the tallow ration. With the weight of fats multi- 
plied as usual the average ratios were 1:4.78 and 1:6.75. The 
proportion of fats to the total water-free food showed, however, 
greater difference, in the one ration being that of 1: aa and in 
the other 1:8.1. 

The average egg product was somewhat in favor of the hens 
having the less fat in their food, and the average size of the eggs 
laid by them was a little larger. During one period, however, of 


forty-two days in July and August more eggs were obtained from — 


the hens having tallow. During the first period while the hens 
were newly confined there were few eggs laid, and during the 
latter period many hens were molting. 

The greatest difference observed was that the hens having 
the linseed meal molted nearly all at the same time, earlier 
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in the season and more rapidly. Only few of the hens which 
had been fed tallow had begun to molt at the close of this feeding 
trial, October sixth, by which time several hens from the other 
pen were in new plumage. The tallow ration was apparently too 
deficient in nitrogen to encourage the growth of new feathers, 
and the results are in support of the advice to feed during the 
summer a highly nitrogenous ration to help early molting. 

The amount of tallow fed was not enough to affect the health 
of the fowls, and they were throughout in better apparent condi- 
tion than those of the other pen. The average weight of the 
tallow-fed hens was but slightly the greater. 

The average data for these two pens are given in the following 
tabulated form : 
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FEEDING SALT To HEns. 


Salt has generally been fed to hens at this Station, although in 
small quantities, and no injurious results have been observed to 


accompany its use. A short trial was made with some two-year-old 


hens to get indications of the amount possible to feed without 
injury. Six hens (two Brahmas, two Cochins and two Game crosses 
in each pen) were confined August twenty-seventh in each of two 
small pens, 5x8 feet, having yards attached 5x28 feet. They were 
fed similar rations, consisting of a mixed grain, wheat and grass, 
and plenty of water was allowed them. The mixed grain contained 
five parts corn meal, five parts wheat bran, three parts linseed 
meal (N. P.) and two parts wheat middlings. 

Those of one pen were fed salt in their food at the rate per day 
for each fowl of .021 ounces during the first thirteen days, then 
for nineteen days .042 ounces per day, and then during nine days 
.063 ounces per day. After this the amount was reduced to .042 
ounces per day and continued for twenty days. This salt the hens 
were obliged to eat, for it was mixed in their food. Until the 
amount of .063 ounces per day for each hen was fed (at the rate 
of 6.3 ounces, nearly one-half pint, a day for 100 hens) no bad 
effects were observed. This amount, however, was sufiicient to 


cause diarrhoea in two of the hens. Upon reducing the amount ° 


of salt to .042 ounces per hen the trouble disappeared without 
other treatment. 

After these hens had been confined two months (on October 
twenty-seventh), one pen having had no salt whatever and the other 
all that was consistent with good health, a shallow box of salt 
{five pounds) was placed on the floor ofeach pen. After this, 


salt was no longer mixed with the food but the box of salt was 


kept in each pen for a month. Although the salt was picked over 
a little by the hens, not enough was eaten to injure the health of 
any, and the trial was carried no further. 

The total gain in weight per fowl during the first two 


-months was for those having salt, 8.2 ounces and for the 


others 10.5 ounces. During the last month it was for those 
having had salt an average of 2.8 ounces, and for the others 8.7 
ounces. The total grain food consumed per day was for the 
salt-fed pen 4.17 ounces per fowl during first two months and 
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4.28 ounces during the last month. For the other pen 
the average was 3.40 ounces per day for the two months 
and 4.13 ounces for the last month. During the first two months 
ninety-four eggs were obtained from the pen having salt, and 
during the last month but one egg; while forty-seven eggs were 
obtained from the other pen during the two months and fourteen 
during the last month. The number of eggs laid during this trial 
is of not great significance, as it was about the end of the laying 
season and the hens were old; but inasmuch as the yield of eggs 
was twice as great from the hens having salt, while it was mixed 
in the food, it would appear that not enough was fed to very 
injuriously affect’egg production. 

The salt used was ordinary barrel-salt, although not coarse. 
Should rock salt be exposed or salt that contained large crystals 
or fragments as large as the particles of gravel and grit eaten by 
hens it would, of course, not take long for a fatal amount to be 
swallowed. For mature fowls it is probable that salt at the rate 
of one ounce per day for 100 fowls could, under ordinary condi- 
tions, be fed without injury. 


PRESERVING Eaas. 


As many inquiries have been made in regard to keeping eggs, 
several methods which are often recommended have been tried at 
this Station. Many methods of dry packing have proved very — 
unreliable, and the only eggs that have been preserved at all well 
by dry packing have been those kept in common salt. LHggs to 
be packed in salt were first wiped with a rag greased with vase- 
line, to which had been added a small amount of either salicylic 
acid or boracic acid. A serious disadvantage of keeping eggs in 
salt, is that the yelks quite often become coagulated or hardened. 

The method most generally employed where cold storage is not 
available is that of preserving in a solution of lime and salt, and 
this is probably the most successful method in use. A solution 
which has given very excellent results can be made as follows: 

Mix four quarts of fine slacked lime and one quart of common 
salt in five gallons of water. Stir thoroughly several times, and 
after all is dissolved that is possible (better to let stand for day 
and half), decant the clear liquid into a glazed earthenware or 
wooden vessel. Then add one-half ounce of boracic acid. The 

: 26 
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- eggs are put in the solution, and it is well to keep the liquid at 
the depth of three inches above the eggs. The jars or tubs of 
eggs should be kept in a cool place, and not disturbed until the 
eggs are taken out for use. 

It is recommended by some to also cover the eggs with a cloth 
on top of which is spread some of the sediment from the mixture, 
but this is unnecessary. Quite a number of eggs were opened in 
November, December and January, after having been thus kept 
for six and seven months, and none having perfect shells were 
spoiled. Eggs having imperfect shells will, of course, be spoiled 
in this solution. Bias! 

It is always essential to have eggs with a clean and perfect . 
shell, and absolutely fresh, if they are to be preserved, 


SWINE. 


Several feeding experiments with pigs have been made during 
the year. A bulletin giving most of the results obtained with 
coarse foods was published in April. Quite a number of feeding 
trials not reported, in which it was desired to observe the effect 
of an addition of salt to the food, are complete enough that the 
results can be here given. 

In the one experiment only a small amount of silage and coarse — 
forage was fed, the proportion varying from ten to sixteen per 
cent of the total water-free food. Two pens of pigs, as near alike 
as possible in age, size and previous treatment, were always fed 
at the same time, The pen which had salt during one period was 
without during the next and vice versa. The mixed grain A con- — 
tained one part By weight of “Patent Process Feed” (a gluten 
meal) and three parts of corn meal, and the mixed grain B con- 
tained one part of “ Patent Process Feed” and six parts corn meal. 

Except during one short period when there was a very slight 
difference in favor of the ration without salt (one-tenth of one cent 
_ less cost per pound gain) the results were always considerably in 
favor of the ration to which a small amount of salt was added. 
The general results of this feeding experiment calculated to the 
rate per 100 pounds live weight and averaged for periods accord- 
ing to the slight changes of food, are found in the following table: 
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The gain made during this experiment was a profitable one even 


with prices of grain somewhat higher than usual. The average h 


cost, however, for all the periods was forty-eight cents less per 
100 pounds gain with the pigs having salt. 


While the results have generally favored the addition of salt to 


the ration when only a small proportion of the coarser foods was 
used, they have not tended always in the same direction when a 
large proportion was fed. While feeding clover, corn silage, 
sorghum, etc., better results have generally attended the ration 
to which salt has been added, but whenever mangolds have been 
fed the pigs having salt have generally made much poorer gains. 
This may perhaps be due to the fact that as a much larger amount 


of salt exists in mangolds than in most other foods, the salt added is 


enough to make an injurious quantity. Results of experiments 


where coarse foods were used were given in the annual report for 
1890, and in bulletin No. 28. The results of several feeding trials, 


made in this connection, which have not been reported, are given 
briefly in the following tabulated form. : 

Other feeding trials made during the year are part of experi- 
ments not completed. 
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SorcHum. | 

Sixteen varieties of sorghum were grown in 1891. Ten of them 
were from. seed selected from individual canes in 1890, and four | 
other varieties from seed received from the Department of 
Agriculture, Washington. 

The unusually dry weather early in the summer delayed the 
sprouting of the seed several weeks and several varieties that 
generally ripen early failed to mature before frost. The average 
of observations on several rows of each variety will be found in- 
the following table. The average height given does not include 
the panicle. The average weight is that of the stripped cane. It 
is not possible to estimate any yield of seed on account of English 
sparrows. No. 35 is valuable for seed alone, and the only varieties 
recommended for syrup in New York State are Nos. 6, 8, 9, 10, 
11 and 72, but for forage any of the varieties on the list could be 
successfully grown. 
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In 1890 sorghum grown on. Be erips of land that had Becd ion | 
dressed with carbonate of lime averaged considerably higher in 
content of sugar than that from land not so treated. As only 
forty canes were analyzed in the experiment of that season, the 
work was repeated this year on a somewhat larger scale, -Four 
plats, A, B, C and D, were planted, each with the same number of 
varieties in rows, and plats A and C received an application of © 
crude precipitated carbonate of lime at the rate of 6,000 pounds 
per acre, B and D being left blank. No differences of any conse- 
quence in yield or maturity were noticeable. In the fall partial 
analyses were made of the juices from ninety-four individual 
canes from these plats, one-half from the limed plats and the 
other half of like maturity and of the same varieties from the 
blank plats. The average of all the determinations from plats A 
and C was: Specific gravity of juice, 1.0593, and cane sugar 9.36 
per cent; and from plats B and D: Specific gravity, 1.0592; cane 
sugar, 9.59 per cent. From these results it is quite plain that for 
this season at least there was no advantage in favor of an appli- 
cation of carbonate of lime. It may be that on a heavier clay soil 
an application of carbonate of limé will show more benefit, but on 
such a soil it is not recommended to grow sorghum except for 
forage. 

The variations of juices from canes of the several varieties will 
be found in the following table; 
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REPORT OF THE CHEMIST. 


The present annual report covers the period extending from 
December 1, 1890, to December 1, 1891. The following statement 
indicates, in outline, the various subjects considered : 


i 

IL. 
iil. 
LY: 
Vs 
VI. 
VIL 
VIII. 


x 
Xx 
XL. 
XII. 


XIII. 
XIV. 


AY. 


oN AS 


XVIL. 


XVIII. 


XIX. 


XX. 


Summary of laboratory work. 

Arrangement of chemical work. 

Bulletins and addresses. 

Experiments. in the manufacture of cheese. 

Loss of milk constituents in cheese-making. 

Influence of composition of milk on composition of cheese. 

Influence of composition of milk on yield of cheese. 

Comparison of Cheddar and stirred-curd processes of 
manufacture. 

Comparison of commercial’and home-made rennet-extract 

Changes taking place in the ripening of cheese. 

Lines of work in future investigations of cheese. 

Results of investigation of cheese applied to practical 
dairy problems. | , 

General summary of results of investigation of cheese. 

Comparison of dairy breeds of cattle with reference to 
production of butter. 

Comparison of dairy breeds of cattle with reference do 
production of cheese. 

The influence of advancing lactation upon the production 
of butter. 

The influence of advancing lactation upon the ection 
of cheese. 

How to ascertain the butter-making efficiency of milk-fat. 

Comparison of methods of creaming milk by setting and - 
by centrifugal machine. 

Analyses of materials used in spraying plants. 


* I. L. Van Slyke, Ph. D. 












Lg 


ree,: es of sprayed “grapes. 
Explanation of terms of chemical analysis a 
fertilizers. = a Maa ae 
p.O.cane Method of nee commercial valuations of fertilizers. ) 
XXIV. Tabulated statement of fertilizing composition and 
valuation of various products. ; | 
_XXY. Tabulated results of analyses of commercial fertilizers i in 
, New York State for the fall of 1890. ~ 
XXVI. Tabulated results of analyses of commercial fertilizers 
_ New York State for the spring of 1891. Pi 
















I. SUMMARY OF LABORATORY ; WORK. 


While a statement of the number of determinations of different — 
kinds does not include an account of all kinds of laboratory work © 
and does not, therefore, necessarily convey an accurate idea in — 

regard to the whole amount of laboratory work done, nevertheless, 
it serves to give fairly adequate information in regard to the 
extent, character and vse of the chemical and allied work. - ee 









analysis of fereere When we have become ieee set- 


tled in the new chemical Jaboratory we shall be able to ae 


Lae x large amount of work. without increased effort. 
28 
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I. ARRANGEMENT OF CHEMICAL WORK. 


_The chemist gives such general and special supervision to all 
the different lines of work as they may require. The chemical 
work connected with the investigation of cheese, with the analysis 
of fungicides, and with a portion of the miscellaneous work, has 
been mainly done by the. chemist personally. The work done in 
the way of preparing bulletins and giving addresses is given 
below under a special head. 

The present arrangement of chemical work among the assistant 
chemists is as follows: | 

Mr. C. G. Jenter has special charge of the analysis of butter, of 
most of the cattle foods and similar substances and of certain 
special and miscellaneous analytical work. 

Mr. A. L. Knisely has special charge of the analysis of milk, of 
microscopical examinations of milk, and also assists in the analysis 
of cattle foods, ete. 

Mr. 8. Ando assists in the analysis of milk, skim-milk, ete., in 
the determinations of nitrogen and in general laboratory work. 

Mr. W. H. Andrews and Mr. B. L. Marray give their entire time, 
to the analysis of commercial fertilizers and fertilizing materials. 

In connection with the investigation of comparing dairy breeds 
of cattle, Mr. A. H. Horton has charge of the numerous calcula- 
tions and records connected with the butter work and milk work; 
and Mr. R. D. Newton, among other duties, has charge of the cal- 
culations and records connected with the food eaten, milk yield 
and the general stable record. The details of the practical dairy . 
work are in charge of Mr. I. Phillips. 


III. BULLETINS AND ADDRESSES. 

During the year the chemist has prepared the following station 
bulletins : ) 

Bulletin No. 26—New Series—January, 1891. (25 pages.) 
Outline of the history of commercial fertilizers. General priv- 
ciples underlying the use of fertilizers. Results of analyses of 
commercial fertilizers. | | 

Bulletin No. 27-—New Series — February, 1891. (20 pages.) 
General principles underlying the use of fertilizers. Results of 
analyses of commercial fertilizers. 
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Bulletin No. 32—New Series — June, 1891. (30 pages.) | 


Description of materials used in making commercial fertilizers. 
Fertilizing materials produced on farms. Fertilizing composition 
and valuation of various products. Results of analyses of 
commercial fertilizers. 


Bulletin’ No. 33—New Series—July, 1891. (20 pages.) 


Explanation of terms of chemical analysis. Commercial valua- 
tions of fertilizers. Composition of various chemical compounds. 
Results of analyses of commercial fertilizers. 

Bulletin No. 34— New Series—August, 1891. (46 pages.) 
Comparison of dairy breeds of cattle with reference to Brodmann 
of butter. 

Bulletin No. 37 = Now Series — November, 1891. (70 pages.) 
Investigation of cheese. Experiments in the manufacture of 
cheese. Influence of composition of milk on composition and 
yield of cheese. A study of the process of ripening of cheese. 

During the year the chemist has given the following addresses: 

‘‘Chemistry of Dairy Products,’ in December, 1890, at Walton, 
N. Y¥., before the annual convention of the New York State 
Dairymen’s Association. 

“Fruits from a Chemist’s Standpoint,” in January, 1891, at 
Rochester, before the annual convention of the Western New 
New York Horticultural Society. 

“Commercial Fertilizers,” in Hobie March and April, at 
farmers’ institutes, held in the following places: Geneva, Ontario 
county ; Norwich, Chenango county; Cortland, Cortland county ; 
Owego, Tioga county ; Horseheads, Chemung county ; Fayetteville, 
Onondaga county. 

In August and September, 1891, a course of aoe before the 
dairy school held at Geneva by the New York State Dairymen’s 
Association on the following subjects: “The Chemistry of Milk, 
Cream, Skim-milk, Buttermilk and Butter;” “The Physical 


Properties of Milk;” “Bacteria in Relation to Milk, Cream and — 


Butter ;” “Some Dairy Whys, or Science Applied ‘to Dairy 
Methods ;” “Methods of Testing Milk for Fat.” 


EXPERIMENTS IN THE MANUFACTURE OF CHEESE. 
OBJECTS OF INVESTIGATION. 

For some time past it has been the purpose of the Station to 

enter upon a series of investigations relating to the manufacture 


S ” 


‘an 


of cheese. At the suggestion of the director, the ae chemist — re sl 
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began the first of this proposed series of investigations in Sep- 
tember, 1891. Six lots of cheese were made in September and, 
two more in October. 

The general object of these experiments is to make a study of 
the various conditions that ert the composition and quality of 
cheese. 

The special objects of this first investigation were to ascertain — 

First. How much fat can be readily worked into cheese ; 

Second. What influence varying amounts of fat in milk have 
upon the amount of fat and of nitrogen compounds that can be 
recovered in cheese ; 

Third. Whether there is any better recovery of fat or of nitrogen 


‘ compounds in the stirred-curd process of manufacture than in the 


Cheddar process ; 


Fourth, Whether there is any difference in the use of commer- 
cial rennet-extract and of home-made rennet-extract ; 








Fifth. What general changes in composition take 'place in the he is ‘ 


ripening or curing of cheese. ~ LCL 


While, in most respects, fairly definite results were obtained, 


it must be kept in mind that the experiments, so far, are few in 
number and can scarcely justify any broad conclusions. The 
results of this first series of experiments should be looked upon 
mainly as valuable suggestions for future work; and if the 
results of several series of investigations, made under varying con- 
ditions, agree, then we may be able to state definite general con- 
clusions, which may be regarded as established facts. 

In this connection, it should be stated that the Station is indebted 
to the kindly co-operation of the New York State Dairy Commis- 


sioner, Mr. J. K. Brown, who detailed the well-known experts in. 
cheese-making, Mr. G. A. Smith and Mr. W. W. Hall, to manu- 


facture the cheese for the experiments. Mr. Hall worked with 


' Mr. Smith io the four experiments dating from September seven- 


a 


teenth to September twenty-first, inclusive. In the other experi- 
ments the cheese-making was done by Mr. Smith alone. Thus, 
the first requirement necessary to the success of the experiment, 
skill in making the cheese, was secured. 


Composition oF MiLK aND CHEESE. 
_ In order that the analyses of milk, whey and cheese, contained 
in this report, may be intelligible to cheese-makers and to others 
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who do not chance to be acquainted with the composition of milk, 
cheese, etc., it is desirable to present some of the main facts in 
this connection. 

The following outline gives the names of the constituents found 
in milk and its derived products, as they are usually reported in 
analysis : 

I. Water. 
II. Total solids. 
biantHat. 
2. Solids not fat. | 
(1.) Nitrogen compounds (casein, albumen, etc.). 
(2.) Sugar. 
(3.) Ash. 


1, Water and total solids— The compounds contained in milk, 
cheese, etc., can be divided iuto two general classes. The first class 


' includes the single compound, water. The second class includes 
‘the total solids, by which we mean all the compounds except water. 


The amount of total solids is found by evaporating the water, the 
portion left after evaporation being the total solids. The amount 
of water and total solids in milk varies considerably according to 
the breed of cow, period of lactation, food, etc. The amount of 
water in milk may vary from eighty to ninety pounds per hundred, | 
the average in normal milk being about eighty-seven pounds per 
hundred. The amount of total solids may vary from ten to 
twenty pounds per hundred. The average being not far from 
thirteen pounds per hundred. 

The total solids are usually divided into two classes, (1st) fat, 
and (2d) solids not fat. | 

2. The fat of milk, butter, cheese, etc., consists of a mixture of 
several compounds, each of which contains glycerine united with 
some acid. The more important of these compounds, contained | 


in the fat of milk, cheese, butter, etc., are the following : 


(1) Olein (glycerine united with oleic acid), 

(2) Palmitin (glycerine united with palmitic acid), 
(3) Stearin (glycerine united with stearic acid), 
(4) Butyrin (glycerine united with butyric acid). 


A large proportion of olein or of butyrin in a fat makes a soft — : 


or easily melting fat, while a large proportion of palmitin or eB 
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stearin makes a hard fat. The amount of fat in milk may vary 
from two to ten pounds per hundred of milk, the average amount 
being not far from 3.5 pounds per hundred. Butter contains 
from eighty to eighty-five pounds of fat per hundred, while 
cheese may contain all the way from three pounds of fat per hun- 
dred pounds of cheese, as in skim-cheese, to sixty pounds per 
hundred, as incream-cheese. The averageamount of fat in cheese 
made from normal milk averages thirty pounds. or more per 
hundred. 

3. The solids not fat in milk, cheese, etc., include all the solids 
except the fat, and these are (1st) the nitrogen compounds, chief of 
which are casein and albumen ; (2d) milk sugar, and (3d) ash. 

(1) Casein and albumen are known as nitrogen and nitrogenous 
compounds, because they contain, in addition to other elements 
the element nitrogen, which the other compounds of milk do not 
contain. These nitrogen compounds are often called also albu- 
minoids, because they closely resemble in composition the albu- 


men or white of an egg. They are sometimes called proteids also, — 
The two principal nitrogen compounds or albuminoids in milk 
are casein and albumen and these compounds are the only ones we > 


shall notice in this connection. Casein and albumen are of more 
especial interest to the cheese-maker than any other constituents 
in the milk. Of these two compounds, the casein is the more 


important. Casein and albumen differ in their chemical properties 


in two important respects : 
‘ (1st) Albumen is not coagulated or solidified by acids or by 
action or rennet, while casein is coagulated. 

(2d) Albumen is coagulated by heat, while casein is not. 
These properties of casein and albumen have a practical bearing 
upon cheese-making, since by the action of rennet we can coagu- 
late the casein and retain it in the curd, while the albumen passes 
into. the whey more or less completely and is lost to the cheese. 
The amount of casein and albumen together in normal milk may 
vary from below three to over four pounds per hundred, the 
average amount being a little short of 3.5 pounds per hundred. 

(2) Milk Sugar has essentially the same composition as ordin- 
ary cane sugar, but the former is less soluble and less sweet. than 
the latter. Milk sugar is acted upon by certain micro-organisms 
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or minute germs, or, as we etonly say, itferments, forming, as _ 
one of its chief products, lactic acid, the characteristic acid of - 


sour milk. The sugar, in the process of cheese-making, passes 
mostly into the whey. In some few places, the milk sugar is 
obtained from the whey and converted into an article of commerce, 
for which there is a limited demand, but, in most cases, no attempt 
is made to recover it. The amount of sugar in milk averages not 
far from five pounds per hundred. 

(3) The Ash in milk consists of what is left after milk is 
burned as completely as possible. It contains compounds made 
up of such elements as calcium, phosphorus, potassium, sodium, 
magnesium, oxygen, sulphur, chlorine, iron, ete. A large part of 
the ash-constituents is lost in the whey. The average amount 
of ash in milk is about three-fourths of one pound per hundred 
pounds of milk. The calcium (or lime) compounds in milk are of 
especial importance in connection with the process of cheese- 
making, since it has been recently shown that rennet will not 
coagulate the casein of milk unless some soluble calciwm compound 
is present, though it is not clearly understood in exactly what 
way the calcium compounds influence the action of rennet. 

The following table will give a fair idea of the average 
composition of normal milk : 


Pounds per 

hundred. 
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ACTION OF RENNET UPON THE CASEIN OF MILK. 


The action of rennet in coagulating the casein of milk is due to 
a chemical ferment contained in the rennet. This ferment, when 
introduced into milk, acts at certain temperatures with great 
rapidity, and produces marked changes, chief among which is the 


coagulation or solidification of- the casein. The exact chemical | 


changes produced in casein by its coagulation are not satisfactorily 


See ee ee a. 
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understood. The formation of lactic acid in cheese-making is 
doubtless produced by the lactic acid bacteria and not by the 
rennet-ferment. 


Process oF MANUFACTURING CHEESE. 


General outline. The process of manufacturing cheese is, im 
brief outline, as follows: The casein of the milk is coagulated by 
the action of rennet. The coagulated casein or curd, which is at 
first soft and full of moisture, is cut into small pieces and allowed 
to stand at a certain temperature until the curd becomes tough 


and less moist. The whey is then removed, and the curd, after 


draining sufficiently, is mixed with salt, then put into molds and 
subjected to a gradual pressure. After being in press several 
hours the cheese is placed in a room of even, moderate tempera- 
ture, when it undergoes certain changes, acquiring, in time, the 
flavor and other well-known properties of cheese. 

The general principle underlying: the manufacture of cheese 
depends, primarily, upon the action of rennet on milk. While 


the theory of cheese-making depends upon this easily stated prin- ° 


ciple, and while the actual process might, from the foregoing 
outline, appear extremely simple, the manufacture of cheese is, in 





ik 


reality, a complicated process in its details, and requires, for — 


highest success, rare skill and trained judgment. In order to 
present some of the difficulties encountered in cheese-making, we 
will consider the process more in detail. 


SomsE DETAILS OF CHEESE-MAKING. 


(1.) Treatment of milk before adding the rennet—In making 
cheese, the milk is gradually heated to a temperature of about 
85° F., a slightly higher or lower temperature being used accord- 
ing to the judgment of the maker, as peculiar conditions may 
demand, The heating of the milk is accompanied by careful 
stirring, in order to enable the milk to heat uniformly and also to 
keep the fat evenly distributed through the milk. The milk is 
held at about 85° F. until a very slight amount of acid has been 
developed, usually known as “ripening ;” this ripening may be 
hastened by the addition of a small quantity of sour milk. In 
the experiments described in this report, John Boyd’s “starter” 
was used. The exact degree of ripeness is difficult to deter- 
ip. 29 
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_ slight film and the whey commences to separate freely from the 
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mine, but the skilled cheseeaiaker appears to acquire a sort Onn 
intuition, as a result of long training in close observation, which 
enables him to tell the proper point. Tie object of ripening the 
milk before adding the rennet is probably to render the action of 
the rennet more rapid. Doubtless, ripening has some other 
influence, the bacteria thus added in the form of a “starter” tend- 
ing to develop more quickly in the cheese a higher flavor, as in the 
case of ripening cream for making butter. In reality, we do not 
yet understand at all satisfactorily exactly what influence the 
ripening of milk has upon the process of cheese-making or upon 
the finished product. | 

(2) Addition of rennet When the milk has been held at 
about 85° F. until properly ripened, a solution prepared from ren- 
net is added in certain proportions according to the quantity of 
milk used. The action of the rennet is, as previously stated, to 
solidify or coagulate the casein of the milk. In solidifying, the 
casein of the milk entangles and holds fast, mechanically, a large 
proportion of the fat of-the milk, and, also, more or less of the 


ash and sugar of the milk. The rennet may cause the milk, if 


properly ripened, to coagulate in ten to twenty minutes; while, if 
added to milk that has not been ripened, the rennet may not 
cause proper thickening of the milk short of two hours. 

(3.) Cutting the curd.— Again the trained judgment of the 
cheese-maker must be called into action in order to determine 
when the curd is firm enough to cut and yet not toofirm. In the 
experiments described in this report, the milk thickened enough 
for cutting in about fifteen or twenty minutes after the rennet was 
added. For cutting curd, knives containing several blades, 
about half an inch apart, are used. The curd, when cut, is left 
in small cubes, each not more than half an inch in diameter. 

The main loss of fat probably takes place in the process of cut- 
ting and of handling immediately following. The fat globules 
on the exposed surfaces of each small piece of curd are easily 
detached, and hence in cutting and in subsequent handling any 
undue mangling or violence increases the amount of fat lost. 

(4.) Stirring and heating the curd.— As soon as the curd is com- 
pletely cut, it is stirred very gently for ten or fifteen minutes, 
until the outside of the pieces of curd show the appearance of a 
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eurd. The curd is then heated gradually to a temperature of 
about 98° F.. The rapidity of heating and the extent of heating 
are points which the judgment of the maker must determine. 
During the heating, the curd is kept in constant but gentle 
agitation. This heating causes each piece of curd to shrink 
and expel moisture, whereby it becomes more firm and dry. 
In regard to the details of this shrinking and drying action, 
much remains to be learned, but it-is probably due to the com- 
bined action of heat, of rennet, and of lactic acid. After the 
temperature has reached about 98° F., the heating is discon- 
tinued and the curd is stirred only at intervals sufficient to pre- 
vent its packing on the bottom of the vat. When the curd has 
become sufficiently firm and dry, it is allowed to settle and the 
whey is drawn off. To tell exactly when is the proper time to 
draw the whey from the curd requires the very best judgment 
of the maker, for this is one of the most critical points in the 
manufacturing process. Here, cultivated sense of smell, touch, 
taste and sight is needed. The most common test used to deter- 
mine the proper time to draw off the whey is known as the iron- 
test. A portion of curd is squeezed in the hand, then placed 
against a hot iron, and carefully drawn away from the iron. If 
the curd sticks to the iron and is drawn out in little threads, 
about one-fourth of an inch long, the whey is generally ready to 
be drawn; if the threads are shorter, the action is continued 
until a satisfactory test is obtained. This test is supposed by the 
cheese-maker to indicate the amount of lactic acid present. That 
it is a rough test for the relative amount of acid present, our 
experiments showed conclusively. The curd acquires the prop- 
erty of being drawn out into threads, probably by action of rennet 
rather than of acid. It is stated that in milk coagulated by acid 
alone the curd does not acquire the property of being drawn into 
threads. bie 

After the whey is drawn from the curd, the process of manu- 
facture may be varied, one method of treatment making what is 
known as a stirred-curd cheese, and the other method a Cheddar 
cheese. We will briefly describe each of these procosses. 

(5.) Stirred-curd cheese.— After the whey has been drained from 
the curd, the curd is stirred and kept broken up so as to prevent 
packing. . It is kept at a certain temperature, until certain signs — 
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indicate to the maker that the curd is ready for the press. The 
curd is then mixed with salt and put into a mold or hoop and 
subjected to pressure for at least twelve hours before being 
removed from the hoop. | 

(6.) Cheddar cheese— After the whey has been drained from 
the curd, the curd is packed on opposite sides of the vat, leaving 
a space in the center to enable the whey to drain off more readily. 
After a time the curd becomes packed or matted and is cut into 
pieces of such size as may be convenient to handle. These pieces 
are turned over from time to time to allow the whey to drain 
more quickly. When the curd has become pretty well freed from 
whey, the pieces are doubled, and the process of doubling is con- 
tinued at short intervals until the whole forms a compact pile. 
It is then held at a certain temperature until it assumes a certain 
condition, which the eye and touch of the maker can detect. 
The curd is then torn up, spread out and cooled to about 85° F. 
It is then run through a curd mill, which is a knife made so as to 
cut the curd into square strips, half an inch in diameter. After 
being cut completely, the curd is salted and put to press. 


CHEESE-MAKING AND SCIENCE. 


From the preceding description of some of the difficulties of 
cheese-making, it will be readily seen that there is abundant 
opportunity for purely scientific study. We do not understand 
the reasons for many of the steps in the process. Exactly what 
influences ripening of milk has upon the action of rennet, and 
upon the manufactured product, we can not say definitely; much 
less can we say how the results, whatever they may be, are accom- 
plished. We are not entirely certain that we know the exact 
composition of the casein of milk, and we are quite certain that 
we do not know satisfactorily what particular changes the action 
of rennet produces in the composition of casein. We do not 
know what changes the casein undergoes as the process con- 
tinues and the curd becomes harder. 'The cheese-maker depends 
upon certain signs or indications to tell him when to cut the curd, 
when to draw the whey from the curd and when to put the curd 
to press. The reasons underlying his method he ean not give. 
The average cheese-maker goes through a certain series of opera- 


tions, and gets results such as he can. He does not vary his 
~ iM 
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method in any respect for fear he may not get good results. - 
Before cheese-making becomes a process that can be controlled in 
all its steps so as to make a uniform product, or a product that 
varies at the will of the maker, much purely scientific work must 
be done. 


PLAN OF INVESTIGATION. 


The milk.— The milk used in the different experiments was 
mixed milk of various breeds of cows. In some cases it con- 
sisted of milk from two or three days’ milkings, while in most 
cases it consisted mainly of fresh morning milk, mixed with milk 
of the previous evening. The details regarding the character of 
the milk used are stated later in the description of the individual 
experiments. The amount of fat in the milk was regulated by 
skimming or adding cream, according to the conditions desired ; 
the amount of fat was determined by the Babcock test, and if the 
per cent of fat was not found to be approximately the one desired, 
then cream or skim-milk was added and the mixture tested again, 
until the desired result was obtained. Only two tests were usually — 
required, and in some cases the approximate amount was hit upon 
at the first trial. Special care was taken in sampling the milk for 
analysis ; and, as the amount of milk used was not large, no diffi- 
culty was experienced in getting thoroughly representative 
samples. 7 

Description of whey.— The whey was sampled at three different 
stages of the work, being called in the analytical tables first whey, 
second whey and third whey. The first whey included the great 
bulk of whey, which was first drawn from the curd. The second. 
whey included the portion that drained from the curd, as soon as 
the whey running from the curd was no longer clear but became 
turbid and white in appearance. The amount was not large in 
any case, and in one or two cases, where the amount of fat in the 
milk was small, only clear whey drained from the curd. The 
third whey included the portion that drained from the curd after 
salt was added and also the drainings from the press. Any fat 
that came from the cheese by pressure was carefully rinsed by hot 
water into the third whey. The amount of whey was small in 
most cases and an accurate determination of the fat was difficult, 
as the fat accumulated on the surface of the whey in a separate 
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layer. In the sixth experiment, the third whey was lost by 
accident before being sampled. 

Analysis of curd.— In several of the experiments, the curd was 
analyzed, but as it proved difficult to get representative samples, 
the analysis was abandoned. The chief difference in composition 
between the curd and green cheese is mainly in moisture and salt, 
and, in a much lesser degree, in fat and nitrogen compounds. 

Analysis of cheese-—In six experiments, the first analysis of the 
cheese was made when the cheese was seven days old; in two 
experiments, the green cheese, as it came from the press, was 
sampled for analysis. In all experiments, each cheese was 
analyzed at the age of seven, twenty-one and thirty-five days, in 
order to ascertain the general changes taking ae before cheese 
goes to market, 


DIFFICULTIES CONNECTED WITH THE INVESTIGATION. 


The principal source of difficulty in carrying on the work has 
been the sampling of cheese for analysis. It is highly desirable 
to get for analysis such a sample as will fairly represent the com- 
position of the whole cheese. If a cheese could be cut up and 
portions selected here and there, the difficulty would be largely — 
removed. But where it is necessary to preserve the cheese to 
continue the study of its composition through a period of several 
months, such a course is not feasible. The only practicable 
method and the one employed has been to use a regular cheese- 
trier, which takes out a cylinder of cheese about six inches long 
and five-eights of an inch in diameter. The samples were taken 
from the cheese at points about half way between the center and 
circumference of the flat surface or face of the cheese. The 
cylinders thus taken are cut up into very thin pieces and the 
whole mixed carefully, pains being taken to prevent loss of mois- 
ture in the operation. From samples thus prepared, portions are 
weighed out for analysis. By comparing the pounds of constitu- 
ents in the cheese as given by analysis of different samples of the 
same cheese, it will be noticed that in several instances the 
results are not consistent. For example, in the sixth experiment, 
the amount of’ casein in the cheese as obtained by analysis of 
different samples, taken at different times, is as follows: In green 
cheese, 9.1 pounds; in cheese seven days old, 8.68 pounds; in vig 
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cheese twenty-one days old, 9.26 pounds; in cheese thirty-five 
days old, 8.5 pounds. It is improbable, not to say impossible, 
that the amount of casein should vary so irregularly merely as — 
a result of the ripening process. We can readily account for it 
only on the ground that there was a real difference in the samples 
analyzed. Irregular variation of other constituents is also notice- 
able. This is, perhaps, not surprising when we consider that a 
cheese is often more porous in some places than in others, that — 
some of these pores are often filled with water or with pure fat, 
that the amouat of moisture varies in different portions. 

The determination of total solids gave considerable difficulty, 
while those of fat and nitrogen were, on the whole, fairly satis- 
factory. It will be noticed that the ash varies in a remarkable 
manner. Special pains were taken in experimenting with a large 
number of ash determinations but uniform results were difficult 
to obtain from different samples. The amount of ash constituents 
in a cheese should not vary, as they can not escape from the 
cheese in the process of ripening, and the pounds of ash should 
remain the same from week to week. From the decided varia- 
tions found in different samples, we are led to believe that the 
salt is not distributed through the cheese with sufficient 
uniformity to enable one to make an accurate analysis for the 
whole cheese from one sample. 


One series of experiments was made in which analyses of sam- eerie 
ples taken from the flat surface of the cheese were compared with — 


those taken from the middle of the side. In some instances the 
agreement was fair, while in others the variation was marked. 
It is planned to make a more thorough examination of samples 
taken from different parts of cheese in order to see to what extent 
and in what manner different portions vary. 

In addition to the difficulty of securing samples that represent 
the composition of the whole cheese, the methods of cheese 
analysis are imperfect in some respects. 


Nores on ANALYTICAL METHODS. 
Determinations of fat in cheese made by the Babcock method 
were cOmpared with those made by the gravimetric method. 
Satisfactory duplicates were not obtained by the Babcock method 


nor did the results agree closely with the laboratory method and. 
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its use was abandoned as not being sufficiently accurate for this 
special work. All the determinations of fat were made by the 
gravimetric method. 

The determinations of acid in whey were made immediately 
after the samples were taken and were calculated as lactic acid. 

In the tables containing analytical data, the actual number of 
pounds of ash and sugar is omitted, since the data are of no special 
value in this investigation. If any one is interested to learn the 
amounts, the data necessary for their calculation are in the tables. 

In the detailed description of the individual experiments follow- 
ing, the experiments are arranged, not in chronological order, but 
according to the amount of fat in the milk used in each experi-: 
ment, commencing with the lowest. This arrangement will make 
reference to the tables more convenient than an arrangement in 
chronological order. 

First EXPERIMENT. 

1. Date.— September 19, 1891. 

2. Kind of cheese.— Stirred-curd. 

3. Description of milk wsed.— Morning milk, fresh, 61.56 pounds; 
evening milk, twelve hours old, 234.38 pounds; from which were 
taken 55.54 pounds of cream, leaving, for use in the experiment, 
of mixed whole milk and skim-milk, 240.4 pounds. | 

4. Details of process of manufacture.-— Temperature of milk at 
beginning, 60° F.; commenced to heat at 9.50 4. M.; temperature 
‘of 86° F. reached at 10.25; Hansen’s rennet extract added at 
10.38; milk began to thicken at 10.46; curd cut at 11, and then 
stirred ; commenced to heat again at 11.05; temperature of 93° 
reached at 11.30; whey drawn from curd at 1.06 P.m.; curd 
drained until 2.05 and then salted with 0.48 pounds of salt; curd 
put to press at 3.10. Amount of green cheese, 23.5 Ibs. 
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| a SECOND EXPERIMENT. 
1. Date.— September 22, 1891. ; 
2. Kind of cheese.— Stirred-curd. 
83. Description of milk used. Morning milk, twenty-four hours 


old, 46.44 pounds; evening milk, twelve hours old, 246.56 pounds ; 
“starter” added, seven pounds. Total amount of milk used in | 


this experiment, 300 pounds. 


4, Details of process of manufacture.—.Temperature of milk at 


beginning, 65° F.; commenced to heat at 9.14 4. m.; temperature 
of 84° F. reached at 9.55; three-fourths of an ounce of Hansen’s 
rennet-extract added at 10; milk began to thicken at 10.11; com- 
menced to cut curd at 10.20; commenced to stir at 10.25; commenced 


to heat again at 10.40; temperature of 96° F. reached at 11.25; 
whey drawn from curd at 12.20 p. m.; curd drained until 2; 0.75 
pounds of salt added; curd put to pee at 3.35. Amount of 


green cheese, 29 pounds. ; 
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Raronr « OF THE Ee Onenren OF ‘THE 





Tees Exrrrncent. 


1. Date.— September 18, 1891. 

2. Kind of cheese.— Stirred-curd. 

3. Description of milk used.— Evening milk, 12 hours old, 236.69 
pounds, from}which 14.5 pounds of cream were taken, leaving 
222.19 pounds for experiment; fresh morning milk, 58.71 pounds; 
“starter,” four pounds. Total amount of milk and skim-milk used — 
in this experiment, 284.9 pounds. 

4, Details of process of manufacture— Temperature of milk at 
beginning, 77° F. commenced to heat at 9.34 a. M.; temperature of 
85° F. reached at 9.50; “starter” added at 9.48, and seven-eighths 
of an ounce of rennet-extract at 9.50; milk began to thicken at 10; 
commenced to cut curd at 10.04, and to stir at 10.08; commenced 
to heat again at 10.24; temperature of 97° F. reached at 11.40; — 
whey drawn from curd at 12.25 p. m.; curd drained until 1.45; « 
0.75 pounds of salt added; curd put to press at 3.50. Amount of 
green cheese, 31.13 pounds. 
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‘238 _ Report OF THE CHEMIST OF THE 


Fourta ExprriMent. 

1. Date.— October 9, 1891.> ” 

2. Kind of cheese.— Cheddar. | 

3. Descriptionzof milk used.— Evening milk, thirty-six hours old. 
64.81 pounds, from which 12.75 pounds of cream were taken, 
leaving 51.56 pounds of skim-milk for use in experiment; evening 
milk, twelve hours old, 34.99 pounds, from which 5.78 pounds of 
cream were taken, leaving 29.21 pounds of skim-milk for experi- 
ment; evening milk, twelve hours old, 123.5 pounds; fresh morn- 
ing milk, 71.38 pounds; cream, fifteen pounds; “starter,” 6.65 
pounds. Total’amount of whole milk, skim-milk and cream used 
,in this experiment, 297 3 pounds. 

4, Details of process of manufacture.— Temperature of milk at 
beginning 61° F'.; commenced to heat at 8.45 a. m.; temperature of 
85° F reached at 9.20; three-fourths of an ounce of rennet- — 
extract added at 9.44; milk began to thicken at 9.52; commenced 
to cut curd at 10.02, and to stir at 10.07; commenced to heat 
again at 10.25; temperature of 98° F. reached at 11.18; whey 
drawn from curd at 12.40 P. m.; curd drained until 3.35, then 
salted and ground; 0.75 pounds of salt added; curd put to press 
-at 3.50. Amount of green cheese 36.31 pounds. 
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Hi Date Sepleiner Li 1891 ai. 
2. Kind of cheese, — Stirred-curd. 


e 


: 3. Description of milk used.— Nose milk, 48 hours old, 32. 56 4a 
pounds; evening milk, 36 hours old, 45.06 pounds ; morning milk 
24 hours old, 72.56 pounds; evening milk, 12 hours old, 108. 44, 2 
pounds; fresh morning milk, 63. 19 pounds; “starter,” 4 pounds. — : 


Total amount of milk used in this experiment, 325.8 pounds. 

4. Details of process of manufacture Temperature of milk at 
beginning, 63° F.; commenced to heat at 9.20 a. m.; temperature 
of 84° F. reached at 9.45; “starter” added at 9.45 and then one 


ounce of rennet-extract; milk began to thicken at 9:59: com- | 
menced to cut curd at 10.08; and to stir at 10.14; commenced to eer 


heat again at 10.31; temperature of 98° F. reached at 11. 29; 
whey drawn from curd at 1.20 p. m.; curd drained until 2.20 > 
0.81 pounds of salt added; curd put to press at 4. Amount of 
green cheese, 38.6 pounds. 3 
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Report OF THE CHEMIST OF THE 
SIXTH EXPERIMENT. 

1. Date.— October 8,1891.  —- 

2. Kind of cheese.— Cheddar. — 

8. Description of milk used. Morning milk, 48 hours old, 
24.81 pounds, from which were taken 5.31 pounds of cream, 
‘the cream alone being used for the experiment; evening milk, 
86 hours old, 52.56 pounds; morning milk, 24 hours old, 
‘72.75 pounds, from which were taken 15.88 pounds of cream, 
all the cream and 40 pounds of the skim-milk being used; 
evening milk, 12 hours old, 127.13 pounds; fresh morning 
milk, 68.68 pounds; “starter,” eight pounds. Total amount of 
whole milk, skim-milk and cream used for this experiment, 317.56 
pounds. : 3 

-4, Details of process of manufacture.— Temperature of milk at 
‘beginning, 61° F.; commenced to heat at 9.30 a. m.; temperature 
of 84° F. reached at 10; “starter”? added at10; three-fourths of 
an ounce of rennet-extract added at 10.20; milk began to thicken 
at 10.31; commenced to cut curd at 10.40, and to stir at 10.47; 
commenced to heat again at 11; temperature of 97° F. reached at 
11.55; whey drawn from curd at 12.30 p. m.; curd drained until 
3.30; 0.81 pounds of salt added at 3.30; curd ground at 3.40 and 
put to press at 4.05. Amount of green cheese, 41.56 pounds. 
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: Sevewra Expanncv tie 
TD cto Séphembor 23, 1891. te oe 
_ 2. Kind of cheese.— Stirred-ourd, using home-made rennet- ey 
extract. te ia 
3. Description i milk were PMernine milk, 24 hours old, 67. ol 
pounds ; evening milk, 12 hours old, 243.88 pounds; “ starter,” ¥ § 
4.67 pounds. Total amount of milk used in this experiment, — 
316.3 pounds. ae | ia 
4, Details of process of manufacture.— Tamm cane nile of milkat 
beginning, 72° F'.; commenced to heat at 910 a. m. ; temperature ‘s 
of 82° F. reached at 9.85; “starter” added at 9.35; one-sixth of , 
whole solution prepared fresh from one rennet added at 9.45; milk 
_ began to thicken at 9.55; commenced to cut curd at 10.04; and to — on 
stir at 10.12; commenced to heat again at 10.25; temperature of © 
Si badtl Op ea iea 11.20; whey drawn from curd at 1.15 P. M.; curd — oh 
drained until 1.45; 0.63 pounds of salt added at 145; curd 4 
put to press at 3.10. Amount of green cheese, 38.8. ate 
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fy oe T XPERIMENT, 
1. Date.— Sonbiaber 21 , 1891. a 
9. Kind of cheese.— Stirred-curd. : 


3. Description of milk used.— -Cream 60 hours old, 43 pounds et 5 
cream, 48 hours old, 12 pounds ; cream, 24 hours old, 9 pounds — 
morning milk, 24 hours old, 29 pounds; cream, 12 hours old, 10 


pounds; evening milk, 12 hours old, 237 pounds. Total amount 
of milk and cream used in this experiment, 340 pounds. 

4, Details of process of manufacture.— Temperature of milk at 
beginning, 65° F.; commenced to heat at 9.28 a. m.; temperature 
of 82° F, reached at 9.52; 11 ounces of rennet-extract added at 
9.538; milk began to thicken at 10.03; commenced to cut curd at 
10.12 and to stir at 10.18; commenced to heat again at 10.30 


temperature of 97° F. reached at 11.25; whey drawn from curd . 


at 1 p. m.; curd drained until 1.85; 1.2 pounds of salt added; 


curd put to press at 3.30. Amount of green cheese 46.7 pounds. | 
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YN INTH (Factory) EXPERIMENT. fe 
On September twenty-fifth, Mr. G. A. Smith superinemted ties 


making of cheesé at the factory of Mr. G. Merry at Verona, N. Y. oe 
A small cheese made from the lot of milk was sent to the Station _ 


by Mr. Merry. Mr. Smith tested the milk and whey for fat by ru 
the Babcock test and sent samples of milk, whey and curdtothe 
Station for analysis; but owing to long delay in reaching the 
Station, the samples of milk and whey were not i ina fit condition 
to yield satisfactory results. The curd was analyzed, also the 
cheese at three and five weeks. The results which aS of neces- 
sity, fragmentary, are given here: 

1. Date— September 25, 1891. | fe 

2. Kind of cheese.— Cheddar. | 

3. Description of milk used.— Mixed factory milk, 3,200 pounds. 

4. Details of process of manufacture-— Rennet added at 8.31 
A. M.; curd cut at 9.05; commenced to heat second time at 9.20; 
temperature of 99° F. reached at 10.20; whey drawn from curd at 
12.20 p. m.; curd ground and salted at 3.40; eight pounds of salt 
added. 
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TABULATED STATEMENT OF THE PrincrPaL ConpITIONS OF MANv- 
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In comparing some of the more important conditions of manu- 
facture in the different experiments, we note the following among 
some of the interesting points : 


1. The time in which the casein was coagulated by the rennet 


sufficiently to cut was quite uniform in the Station experiments ; 
it averaged about nineteen minutes, in six of the experiments the 
variation being not over one minute from this average. The home- 
made rennet-extract coagulated the casein in nineteen minutes 

2. The time required to heat the curd and whey to about 98° F. 
after cutting and stirring averaged about fifty-three minutes, 
in five of the experiments the variation being within five 
minutes of this time. 

3. The time from reaching the temperature of 98° F. to 
drawing the whey averaged about an hour and twenty-three 
minutes, the variation from this average being from thirty-eight 
minutes below to thirty-two minutes above. This portion of the 


operation appears to have been less under the control of the | 


maker than the preceding conditions. 
4, The time from drawing whey to salting curd averaged, in the 
case of the stirred-curd process, about one hour, with a variation 


from thirty minutes below to forty minutes above. In the Cheddar’ 


process, the time was about three hours and was quite uniform. 
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5. The time from salting curd to putting it to press varies, in 
the stirred-curd process, from one hour and five minutes to two 
hours and five minutes, the average being one hour and thirty-four 
minutes. In the Cheddar process the time was only ten or fifteen 
minutes. 

6. The time occupied by the whole operation of cheese-making 
from the beginning to the end varies from six to seven hours, the. 
average being six hours and twenty minutes. In six of the experi- 
ments the extreme variation was about twenty minutes, the average 
being six hours and eight minutes. 

7. From an examination and comparison of the data, it appears 
that the time which the rennet takes to act upon the casein is 
independent of the amount of total solids, fat, or nitrogen com- 
pounds. The rapidity of action of rennet probably depends upon 
(1st) the amount of rennet used, (2d) the temperature of the 
milk, and (8d) the degree of ripeness of the milk. ! 


FLAVOR AND TEXTURE OF CHEESE. 


When the stirred-cured cheeses were about one month old and 
the Cheddars were about fifteen days old, they were sampled and — 
examined by Mr. Geo. A. Smith. Though the description is 
general and may not mean much to one unacquainted with cheese, 
it will have a fairly definite meaning for those who are accustomed 
to examining cheese. The numbers correspond to the experiments 
as already given. 

1. Flavor, mild; texture, good, but rather dry. 

2. Flavor, mild; texture, fine and dry. 

3. Flavor, ET ihe texture, fine. 











4. Flavor, good, but not acid enough for a fine shipping cheese; ? 


texture, dry but loose. | 

5. Flavor, good; texture, good. 3 

6. Flavor, perfect ; texture, fine, close, solid. 

7. Flavor, perfect, like fine butter; texture, perfect; a very fine 
shipping cheese, best of lot. Would be classed by shipper as a 
fancy September cheese. 

8. Flavor, very good; texture, very silky’; a fine- Ping cheese. 
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LOSS OF MILK CONSTITUENTS IN CHEESE MAKING. 


Under this head the following points will be discussed: 

i. Amount of fat recovered and lost in making cheese. | 

2. Amount of casein and albumen recovered and lost in making 
cheese. 

3. Relation of albumen to casein in milk. 

4. Influence of relation of fat to casein and albumen in milk on 
loss of these compounds in cheese-making. 

5. Summary of results. 


Amount oF Far RECOVERED AND Lost IN Maxine CHEESE. 


Method of making calculations.— In ascertaining the amount of 
fat lost and recovered in cheese-making, two methods may be 
employed. First, the amount of fat in the three wheys represents 
the loss, and this amount subtracted from the amount of fatin the 
milk represents the amount of fat recovered in the cheese. This 
method makes no allowance for loss of material in handling, but 
loss from this source is so slight as to make little or no apprecia- 
ble difference in the results. The second method of calculating 
the loss of fat is to take the amount of fat found in the cheese by 
analysis, which is the amount recovered, and subtract this from | 
the amount of fat in the milk; the difference represents the 
amount of fat lost. The results obtained by these two methods 
should agree, one serving as a check upon the other, if there 
were no source of error in the analysis of the cheese; but, as 
previously pointed out, it is extremely difficult to sample a cheese 
in such a way that the sample analyzed shall represent the com- 
position of the whole cheese, unless we cut up the cheese, Con- 
sequently, the results of loss and recovery of fat, as obtained by - 
these two methods of calculation, do not agree closely, as a rule. 
The method adopted as giving the more satisfactory results is the 
first; that is, taking the fat in the wheys as representing the loss. 

This substracted from the fat in the milk gives the amount of fat 
recovered in the green cheese. The amount of fat in a marketable 
cheese, three to five weeks old, is, under ordinary circumstances, 
somewhat less than in the green cheese, but, for purposes of com- 
parison in regard to the loss of fat in making cheese, the method _ 
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adopted gives satisfactory results. The loss of fat in the process 
of ripening will be noticed later. 

In the following table, the amounts of fat lost and recovered are 
presented in two ways; first, the number of pounds of fat lost 
and recovered in 100 pounds of milk is given; second, the pro- 
portion of fat in milk lost and recovered is given; that is, the 
pounds of fat lost and recovered for 100 pounds of fat in the milk, 
Taking the first experiment, for example, the amount of fat in the 
milk is 2.35 pounds in 100 pounds of milk; of this amount, .154 
pounds are lost or 6.55 per cent of the whole amount of fat in the 
milk. That is the same as saying that, if from 2.35 pounds of fat 
in milk, .154 pounds of fat are lost, then from 100 pounds of fat in 
milk, 6.55 pounds would be lost. As previously stated, the balance © 
remaining after taking out the amount lost is assumed to be the 
amount recovered in the green cheese. 


TasLe SHowina AMOUNT oF Fat Lost Ann RECOVERED IN MAKING 
































CHEESE. 
NUMBER OF | Rounds of fat| Pounds otfat|Foundac tht lost inwhey | recovered ip 
MENT. milk. of milk. || 2001bs of of fatiin, | from.s00 Ibe. 
milk. : : 

milk. of fatin milk. 
EE emi Ce 2.35 0.154 2.196 6.55 93.45 
AM py sna 3.01 Oe bis Phar of Ft 6.42 93.58. 
2 Set eg 3.88 Ohee b 3.603 Cel Os 92.85 
po ed 3.96 0.2838 3.677 7.14 92.86 
13 eo ae 4.70 0.359 4.341 7.64 92.36 
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Se oles a 6.49 0.715 5. Tb 11.01 88.99: 
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STATEMENT OF RESULTS. 
In examining the above table, we notice the following points of 
interest : | 
1. The amount of fat lost in the whey increases gradually, but 
not uniformly, as the amount of fat in the milk increases. 
If we take the fat in the first milkas unity and also the amount 
of fat lost as unity, and arrange the succeeding numbers on this 
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basis, we can trace the relation between the increase of loss and ~ 
the increase of fat in the milk. 








NUMBER OF EXPERIMENT. 








1 2 33 4 5 6 7 8 
Increase of fatin milk 2.2... ...3.....00005. 1 | 1.28 | 1.65 | 1.68 | 2.00 | 2.01 | 2.04 | 2.76 
Increase of loss of fatin atiey Zig Se MIE es PN 1 | 1.25 | 1.80 | 1.84 | 2.383 | 2.15 | 2.42] 4.64 


Difference between above ............... 0 | 0.03 | 0.15 | 0.16 | 0.33 | 0.14 | 0.38 | 1.88 














Calling the amount of fat in the first milk one, the amount of fat 
in the second is 1.28 times that in the first; the fat in the third is 
1.65 times that in the first, ete. Calling the amount of fat lost in 
the whey in the first experiment one, the amount of fat lost in the 
second is 1.25 times that in the first; the fat lost in the third is 
1.80 times that lost in the first, etc. If the increase of loss were 
uniform with the increase of fat in the milk, the two sets of num- 
bers would be the same. In the second experiment, both numbers 
would be 1.28, if the loss were uniform with the increase of fat in 
the milk. Instead of 1.28, the loss is 1.25, so that the increase of 
loss is not quite so large as the increase of fat in the milk. Inthe 
remaining experiments, the increase of loss of fat is greater in 
proportion than the increase of fat in the milk, the relation - 
between the two sets of numbers tending to grow wider apart as 
the fat in the milk increases. Leaving out the sixth experiment, 
the increase in loss is relatively in excess of the increase of fatin . 
the milk by a steadily increasing amount. 

2. The average amount of fat lost in the nine experiments is 
0.329 pounds in 100 pounds of milk; excluding the eighth experi- 
ment, the average loss of fat for 100 pounds of milk is 0.28 pounds ; 
or taking only the second, third and fourth experiments, which 
most closely represent factory milk, the loss of fat is 0.25 
pounds, for each hundred pounds of milk. If the same milk 
were made into butter, the loss of fat would be considerably 
greater than the above, unless the best dairy appliances and high- 
est skill were used. 

3. Basing a comparison of loss of fat in the different experi- 
ments upon 100 pounds of fat in the milk, we notice that the loss __ 
is least in the second experiment, although the milk in this case 
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contains more fat than in the first experiment. No definite cause 


can be given for this apparent discrepancy; we should expect a 


greater proportion of loss in the second experiment. The larger 
proportion of loss in the first experiment was probably due to 
some unknown condition in some part of the process of manu- 
facture. A similar apparent exception to the general tendency 
occurs in the sixth experiment, where the proportion of fat lost is 
less than in the fifth or seventh experiments, though the fat in the 
milk of these three experiments is nearly the same. The differ- 
ence here may be due to the fact that, in the sixth experiment, 
the Cheddar process was used, while the stirred-curd process was 
used in the other two cases. 

The increase of relative loss of fat is not great, until we get to 
milk containing over four pounds of fat in 100 pounds of milk; 
and, even in the first seven experiments, the difference of loss, 
between the highest and lowest cases, is only 1.35 pounds for 100 
pounds of fat in the milk. | 

4. The average loss of fat in all the experiments is about 7.55 
pounds of fat for every hundred pounds of fat in the milk, the 
average amount of fat in all the milks being 4.18 pounds of fat in 
100 pounds of milk. Omitting the eighth experiment, the aver- 
age number of pounds of fat per hundred pounds of milk is 3.89 


while the loss of fat averages 7.1 pounds for 100 pounds of fat in 
milk. Taking the average of the second, third and fourth experi- — 


ments, which more nearly represent average factory milk, the 
amount of fat in 100 pounds of milk is 3.62, and the average loss 
of fat is 6.9 pounds for 100 pounds of fat in milk. 


5. In the comparison made between the stwred-curd and Ched- 
dar processes, the amount of fat lost in the third and fourth 


experiments is practically the same, the fat in the milk being 
nearly the same in amount. In the fifth, sixth and seventh 
experiménts, when the fat in the milk was about the same, being 
between 4.7 and 4.8 per cent., the Cheddar process gave consider- 
ably better results. That the difference in favor of the Cheddar 
process in this case was due to the Cheddar process, we can not 
say; changes, due to other conditions in the process of manufac- 
ture, may have made the difference. Before we can draw any 
definite conclusions in regard to loss of fat in the Cheddar process 


é 
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as compared with the stirred-curd, many other experiments will 
be needed. 

6. As regards the use of commercial rennet-extract and the 
home-made rennet-extract, the fifth and seventh experiments 
show practically no difference as regards the amount of fat lost. 


Amount oF CASEIN AND ALBUMEN RECOVERED AND Lost IN MAKING 
CHEESE. 


It has already been stated that casein is coagulated by rennet 
and albumen is not. In cheese-making, it is probable that some 
of the casein is lost in the whey, while some of the albumen is 
retained mechanically in the cheese in the same way that water is 
retained. So, in the cheese, we have most of the casein and a 
small portion of the albumen, while, in the whey, we have most 
of the albumen and a small portion of casein. Future experi- 
ments will be made to determine the amount of casein and albu- 
men separately in the whey. The. presence of albumen in green | 
cheese to the extent of one or two per cent was indicated by 
analysis, as will be noticed later. 

In the table presented below, the figures representing the 
amount of casein recovered in the green cheese and lost in the 
whey are obtained in the manner already explained in connection 
with the loss and recovery of fat. 


TABLE SHOWING AMOUNT OF CASEIN AND ALBUMEN RECOVERED AND’ 
Lost In Maxina CHEESE. 











Pounds of 
Pounds of 

Pounds of casein and casein and 

NUMBER OF| casein and bj ele. eavein and See pee 
EXPEBRI- albumen in | *(oVered in. | albumen lost | sp9¥ Caen cheese from 
MENT. 100 pounds of | 199 pounds of | 12 100 pounds eat En and 100 pounds of 
milk. milk. of milk. Ib a casein and 

a ie i albumen in 

milk. milk 

Be a 2.63 0.71 21.17 Gee 78.83 
Beg eik sk. 2 2.81 BOL 0.50 Leet 82.09 
a 3.45 2.52 0.93 27.06 72.94 
ee ese es ‘os 3.0L 2.89 0.92 24.18 75.82 
hy 3.91 +2.86 1.05 26.78 73.22 
Cait te ae 3..be 2,90 0.63 17.93 82.07 
Piven st.| 3.24 ae. 43 0.81 24.97 | 75.03 
oI PEACE A Hs Mea San 2.56 0.81 24.00 © 76.00 
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Statement of results. — 


1. The proportion of casein and albumen lost or recovered 
appears to bear no definite or fixed relation to the total amount of 
casein and albumen in the milk. 

In the first and eighth experiments, the amount of casein and 
albumen in the milk is practically the same, but there is a differ- 
ence of nearly three per cent. in the amount lost or recovered. 
In the third and sixth experiments, the casein and albumen in 


the milk is nearly the same in amount, while the difference in the ; i 


amount lost or recovered is over nine per cent. 


2. The average per cent. of casein and albumen in the milk in- 


all the experiments is 3.43; the proportion of this amount that 
was lost averages twenty-three per cent. or twenty-three pounds 
for every 100 pounds of casein and albumen in the milk. 


3. The use of commercial rennet-extract and home-made extract 


appears to show no difference as regards the amount of casein 
and albumen lost and recovered. 

4. The variations shown in the proportion of casein and albu- 
men lost and recovered are probably to be attributed to variation 
in details of manufacture. 


RELATION OF ALBUMEN TO CASEIN IN MILK. 


If we assume that the albumen is represented by the loss ‘of 


nitrogen compounds, then it would appear that the relation of 


albumen to casein varies considerably. Blyth, an English author- 
ity, says: “The amount of albumen in milk is really fairly con- 
stant and averages .7 per cent. In healthy cows, it is a very 


constant quantity. According to the author's experience, the. 


albumen preserves a very constant relation to the casein, the 
quantity of the latter being five times that of the albumen; so 
that, if either the amount of casein or albumen is known, the 
one may be calculated from the other with great accuracy.” The 
foregoing statement has been quite generally accapted as true. 
However, from an examination of a large number of analyses of 
normal milk, reported by various men, where casein and albumen 
were determined separately, there appears to be considerable vari- 
ation instead of uniformity. Some cases are reported where there 
was only one part of albumen to ten of casein; while, at the 
33 | . 
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other xtreme, there was one part of albumen to three of casein, 
while the average of a large number was one of albumen to six 
of casein. 

If the loss in the above table represents albumen, then we have 


this compound varying from below 18 per cent. to over 27 per 


cent. of the nitrogen compounds; or, stated in another way, there 
is for the lowest, one part of albumen to 2.7 parts of casein and, 
for the highest number, one part of albumen to 4.6 parts of casein ; 
in all the average is one part of albumen to 3.5 parts of casein. 
If the relation were, as Blyth states, one part of albumen to five 
of casein, then the loss in every hundred pounds of casein and 
albumen in milk would be less than 17 pounds, while in these 
experiments, the least loss is nearly 18 pounds and the greatest 


over 27 pounds. This can be explained by assuming that a 


definite amount of albumen, say 17 pounds, was lost, and that the 
variation from 18 to 27 pounds was caused by an additional loss 
of casein, varying in the different experiments. While these 
results are merely suggestive in regard to the relation of casein 
and albumen in the milk, it is evident that here is a field for 
investigation in the future. It is probably not sufficiently correct 
to assume that all the loss is albumen, but, doubtless, some 
casein and most of the albumen go into the whey, while most of 
the casein and some albumen go into the cheese; the amount of 
casein lost probably depends upon variation in the details of 
cheese-making. 

In this connection, it may be stated that efforts have been made 
to recover the albumen in the cheese. Doubtless, most of the 
albumen can be recovered, but it remains to be seen what effect 
its presence in considerable quantities may have upon the keep- 
ing and other qualities of the cheese. 
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INFLUENCE OF RELATION oF FAT TO CASEIN AND ALBUMEN IN MILK 
on Loss OF THESE COMPOUNDS IN CHEESE-MAKING. 





Pounds of 

Pounds of fat Pounds casein and 

for one pound| of fat lost in | albumen lost 

NUMBER OF EXPERIMENT. _| Sfeasoln and Whey from | in whey from 

the milks | of fatin milk.| casein and 

used. albumen in 
milk. | 

oc wc ap telat 0.70 6.55 OV 17 
MO 2k os wc es bi 07 6.42 17.91 
Be i 2, cw uw ee tig oe lel cs Lon Te 27.06 
ee ies ao) Sree gee eet | 1.04 7.14 24.18 
DOTS 6 G's Uae ang” 1.20 7.64 D4 Swit} 
MPT hos te apie wore! bs 0 ere Meee: Ok 1,34 6.99 17.93 
SE tn clad Le Seley. ae Re ale 1.48 ee 24.97 
Ra Sher cral cles ce 'n ia wien See G 1.92 11.01 24.00 








Statement of results. 


1. An examination of the above table indicates, in a general 
way, that where the fat in the milk is large in amount as com- 
pared with the casein and albumen, the loss of fat in the whey is 
greater than where the fat and casein in the milk are more nearly 
alike. | 

Thus, in the first experiment, there is more casein and albu- 
men than fat in the milk and the loss of fat is 6.55 per cent. The 
second experiment is exceptional to the general statement, also 
the fourth and sixth experiments. The seventh and eighth show | 
the tendency in a quite marked degree. The lack of uniformity 
in the results may be accounted for by variations in the details of 
manufacture, independent of the relation of the fat to the casein 
and albumen in the milk. 

We should expect such a tendency, for, when the proportion of 
casein and albumen is larger, more fat will be held in the curd 
and less loss in the whey, provided the treatment in anc ure 
is the same. 

_ Theloss of fat would not have been so large in the milks that 
contained the higher percentage of fat, had those milks been nor- 
mal. Thus, in a normal milk containing 6.49 per cent of fat, 
there would be about 1.44 pounds of fat to one pound of casein and 
albumen, but in the milk used, there were nearly two pounds of fat 
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to one of casein and albumen. As already stated, the amount of 
casein and albumen in the different milks was fairly constant, 
while the fat varied greatly, and the casein was, in the extreme 
cases, insufficient to hold the fat as completely as in the other 
cases. 

2. The relation of fat to casein and albumen in milk does not 
appear to be, in any way, connected with the amount of casein 
and albumen lost. In the second and sixth experiments, the loss 
of albumen and casein is the same, but there is, in the latter case, 
much more fat for the same amount of casein and albumen. 


SuMMARY OF REsuLTs RELATING TO Loss oF MILK-CONSTITUENTS IN 
CHEESE-—MAKING. 


Ler ae 


a. The actual amount, as well as the proportion, of milk-fat lost 
in the whey increased gradually, but not uniformly, when the 
amount of fat in the milk increased. 

b. The average amount of fat lost in the whey in all the experi- 
ments was about one-third of a pound for 100 pounds of milk, 
which was about 7.5 per cent. of the milk-fat. Taking only those 
experiments which most nearly represented average factory milk, 
the average amount of milk-fat lost was one-quarter of a pound 
for 100 pounds of milk, which was nearly seven per cent. of the — 
milk-fat. 

c. While it was true that the loss of fat increased, both abso- 
lutely and relatively, when the amount of fat in the milk 
increased, it was not true that all the additional fat above four per 
cent., or even above five and one-half per cent., was lost in 
the whey. , 

2. Casein and albumen. 

a. The amount of casein and albumen lost appeared to bear 
no definite relation to the total amount of casein and albumen in 
the milk. ; 

b, The average amount of casein and albumen in the milk in 
the eight experiments was 3.43 pounds per hundred pounds of 
milk; of this amount, about twenty-three per cent. or about 0.8 
pounds were lost. 
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c. The irregular variations in the proportion of casein and 
albumen lost were probably due to variations in the conditions of 
manufacture. 


3. Loss of fat and of casein and albumen in cheese-making as 
influenced by proportion offat to casein and albumen in milk. 
a. When the amount of casein and albumen in the milk was 
nearly the same as, or oreater than, the amount of fat, the loss of 


fat was least. When the amount of fat became considerably 
greater than the amount of casein and albumen, then the loss of = 


fat increased. Comparatively large proportions of casein served 
to hold the fat more completely in the curd, as would be expected. 

6. The amount of fat in the milk appeared, in no way, to have 
any influence on the amount of casein and albumen lost in the 
process of manufacture. 


VI. INFLUENCE OF COMPOSITION OF MILK ON COM-— 
POSITION OF CHEESE. | 


Under this head the followihg points will be considered : 

1. Influence of fat in milk on composition of cheese. 

2. Influence of casein and albumen in milk on composition of 
cheese. 


3. Influence of relation of fat to casein and albumenin milk on 


composition of cheese. 
4, Summary of results. 


INFLUENCE OF Fat In MILK ON COMPOSITION OF CHEESE. 


It might, perhaps, be assumed that the amount of fatinacheese _ 
is largely dependent upon the amount of fat in the milk from i 
which the cheese is made. This would, of course, be modified by 
the amount of fat that is lost in making, also by the amount of 
water in the cheese, which depends upon the process of manu- 
facture ; the amount of casein in the cheese would also have 
some influence. .- 

The figures representing the pounds of fat, water, etc., in the 
table below are obtained by averaging the different analyses of 
each cheese. 
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TABLE SHOWING RELATIONS OF Fat 1n Mink TO CoMPOSITION OF CHEESE. 









































Pounds of Pounds of Pounds of Pounds of 

NUMBER OF EXPERIMENT, | fat in 100 lbs. | fat in 100 lbs. | water in 100 | casein in 100 
of milk. of cheese. |lbs. of cheese.jlbs. of cheese. 
Usp eWisiels scam , 2°35 23.7 42.0 27.6 
2 aE Wie os . ae 3.01 30.6 O7.0 25.0 
EPuAa NT GW Teaver auatle. ey ate , 3.88 34.5 34.8 24.9 
7 RANA CSB oat bie oa 3.96 30.4 37.8 23.5 
Brae a etait ‘a level aaa che tera 4.70 35.09 33.4 24.7 
Gis auwisuiel ss NOMA a 4.738 34.5 37.4 22.3 
ise cle eee Neu eons ey 4.80 39.0 35.9 22.5 
EAN OR RR CYS ey 6.49 44.6 32.2 Li8 
Becca ha hate MEM. 2 x ckwinuee 3.70 34.6 35.5 25.2 

; Statement of results. 


1. The amount of fat in a cheese tends to increase, but not 
uniformly, when the amount of fat in the milk increases. 

An examination of the above table shows that in the first, 
second, third, fifth, seventh and eighth experiments the above 
statement holds good. } 

If we take the amount of fat in the first milk as one, and the 
amount of fat in 100 pounds of the first cheese as one, and arrange 
the succeeding numbers on this basis, we can trace the general 
relation between the increase of fat in the milk and the increase 
of fat in the cheese. 


NUMBER OF EXPERIMENT. 

















] 
1 2 | 3 4 | 5 6 y 8 
Increase of fatin milk....... a 1.28 1.65 1.68 2.00 2.01 2.04 2.76 
Increase of fat in cheese .... 1 1.29 1.45 1.28 Tea} 1.45 1.64 1.88 
Difference between above.| .... 0.01 0.20 0.40 0.49 0.56 0.40 0.88 

















Calling the amount of fat in 100 pounds of milk one, the amount 
of fat in the second is 1.28 times that in the first; the fat in the 
_ third is 1.65 times that in the first, etc. Calling the amount of fat 
in 100 pounds of cheese one, in the first experiment, the amount 
of fat in the second is 1.29 times that in the first; the amount of 
_ fat in 100 pounds of the third cheese is 1.45 times that in the first, 
etc. Ifthe increase of fat in the cheese were uniform with the 
increase of fat in the milk, the two sets of numbers would be the 
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same. In the second experiment, both numbers would be 1.28, if 
the increase of fat in the cheese were uniform with the increase 
of fat in the milk. Instead of 1.28, the increase of fat in the 
cheese is represented by 1.29; that is, the cheese contains a little 
more fat than we should expect, if the increase were uniform. In 
the other experiments, the difference is in the other direction; 
that is, the*fat in the cheese does not increase as rapidly in pro- 
portion as does the fat in the milk, the relation between the two 
sets of numbers tending to grow wider apart as the fat in the milk — 
increases. 
2. In the fourth and sixth experiments, in which the Cheddar 
process was used, we notice that the fat in the cheese is consider-_ 
ably less than in the corresponding experiments, in which the 
stirred-curd process wasemployed. The Cheddar process appears 
to make cheese containing more water and proportionately less fat. 
3. Milk containing less than three per cent. of fat would, on the 
basis of these experiments, make a cheese containing less than 
thirty per cent of fat. Sucha cheese would be below the standard 
required. by law in Wisconsin. 
INFLUENCE OF CASEIN AND ALBUMEN IN MILK oN CoMPOSITION OF 
CHEESE. 


The figures in the last two columns of the table below are 
obtained by averaging the different analyses of each cheese. 








Taste SHOWING AMOUNT oF CASEIN AND ALBUMEN IN MILK AND IND 


CHEESE. 








Pounds of 








Pounds of | casein and | Pounds of 

NUMBER OF EXPERIMENT. aipumen in | Suman in | tomer ah 

| 100 lbs. of 100 lbs. of 100 lbs. of 

milk. milk. cheese. 
BRIBES SEIS SRR 3.34 2.56 27.6 
MEI... is So. OR ade s,s: 2.81 2.27 25.0 
RS... ss vs a os 6 3.45 2.57 24.9 
RR 21S 3.81 2.75 23.5 
Em 3.91 2.78 24.7 
Sore — 8.58 2.80 22.7 
MMMM \s\ >. - 5's o(alctetmuetiona'. . -)¢ 3.24 2.58 |° 22.5 
De... . 5 CI ao 3.37 2 9 


29 ae 
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Statement of results. Nebiakt 4; 


A study of the ‘data in the above table does not reveal any — 
direct or uniform relation between the amount of casein and albu- 
men in milk and the proportion of casein and albumen in — 
100 parts of cheese. The amount of casein and albumen in 
the milk is fairly constant, varying only a little over one pound 
per hundred pounds of milk in all the experiments, from 2.81 to 
3.91; and the actual number of pounds of casein and albumen 
in cheese made from 100 pounds of milk varies only from 227 
to 2.80 pounds, a little over one-half of a pound. But we see 
that the proportidn of casein and albumen in 100 pounds of 
cheese varies from 27.6 pounds in the first to 17.9 in the last experi- 
ment, a variation of'nearly ten pounds. We can, therefore, 
perceive no relation between the composition of the milk and the 
composition of the cheese in respect to casein and albumen, if we 
consider these constituents by themselves. Since we have already 
seen how preponderating an influence the fat in the milk exercises 
on the composition of the cheese, we must study the influence of 
casein and albumen in milk on the composition of cheese in con- 
nection with the fat in the milk and in the cheese. 


INFLUENCE OF RELATION oF Fat To CASEIN AND ALBUMEN IN 
Mink ON COMPOSITION OF CHEESE. 


Rearranging data already presented in previous tables we have 
the following table : 





eke Me oe P Shae 
casein an ounds 0 
NUMBER OF | albumen in | fat in cheese 


Pounds of | Pounds of 
casein and Pounds of /fat for one lb. 


EX PERI- cheese from | from 100 Ibs, | #!bumenin | fat in 100 lbs. of casein 
MENT. 100 Ibs, of of milk. a peed of ae and ee 
Bee 4 05002 ee 2.56 2.20 27.6 23.7 0.70 
eae ae 2.27 2:73 25.0 30.6 i Nog Lf 
(aa 2.57 3.56 24.9 34.5 1.12 
ae 2.75 638.56 23.5 30.4 1.04 
Bes... ps 4. 04. 24.7 35.9 1.20 
aie 5.6 2.80 4.33 22-7 34.5 1.34 
Ay 2.58 4.47 22.5 39.0 1.48 
8. 2.29 »5.73 ie 44.6 1.92 








yi 
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In examining the above table, we notice the following facts : 

1. The pounds of casein and albumen in the cheese from 100 
pounds of milk is fairly constant, varying only about one-half of a 
pound in all the experiments. 

2. The pounds of fat in the cheese from 100 pounds of milk | 
constantly increases from the first to the last experiment, increas- 
ing from 2.20 to 5.73 pounds, a variation of over 3.5 pounds. 

3. Since the amount of fat constantly increases and the amount 


of casein and albumen remains nearly the same, there will bein 


the different cheeses less casein and albumen in proportion to 
the fat; that is, the amount of casein in 100 pounds of cheese 
will decrease, relatively, as the amount of fat increases. This is 
clearly indicated in the fourth and fifth columns of the above 
table. | 

4, The proportion of casein and albumen in cheese depends 
upon ‘the amount of casein and albumen relative to the amount 
of fat in the milk, and not upon the amount of casein and — 
albumen taken alone, Thus, in the first experiment, the amount 
of casein and albumen in the milk is 3.34 pounds per hundred, 
while the fat is only 2.35 pounds in amount ; that is, for one pound 
of casein and albumen in milk, there is only .7 pounds of fat. 
In the cheese made from this milk we find the amount of casein 
highest of all. In the eighth experiment, the amount of casein 





and albumen is about the same as in the first case; the amount mk 
of fat, however, is nearly twice as much, and, in the cheese made — . he 
from this milk, we find the amount of casein and albumen least. m 


A comparison of the fourth and last columns in the above table 
shows clearly that as the amount of fat in the milk increases rela- 
tive to the casein and albumen, the proportion of casein and 
albumen in the cheese diminishes. 

While we can say, roughly, what per cent. of fat cheese will 
contain, if we know the per cent. of fat in a normal milk, we can 
not tell at all what per cent. of casein and albumen cheese will 
contain from knowing only the per cent. of these constituents in 
the milk. | 

D. Attention is called to the fact that the highest amount of 
_ casein in any cheese is 27.6 pounds per hundred, and this was 

made from milk containing a proportion of ten pounds of casein 

34 
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and albumen to seven pounds of fat, a large excess of casein and — 
albumen, which would not be found often in normal milk. It is 
often stated that good cheese should consist of about one-third 
water, one-third fat and one-third casein. If this statement is 
true, the inquiry is pertinent here, what kind of milk would be 
required to make cheese consisting of one-third casein, when 
milk containing less than 2.5 per cent. fat, with an excess of 
casein and albumen, makes cheese containing less than twenty- 
eight per cent. of casein ? 


SumMARY oF Resuuts ReELatina To INFLUENCE oF COMPOSITION OF 
MILK ON COMPOSITION OF CHEESE. 


t,o at: 


a. The proportion of fat in the cheese showed a tendency to 
increase, but not uniformly, when the amount of fat in the milk 
increased. There were about twenty-four pounds of fat in 100 
pounds of cheese made from the skim-milk, while 190 pounds of 
the cheese made from the milk richest in fat contained about 
forty-five pounds of fat. 

b. Under the conditions of manufacture employed, cheese con- 
taining thirty pounds of fat per hundred pounds of cheese could 
not be made from milk containing less than three per cent. of fat. 

c. The fat exercised a greater influence on the composition of 
the cheese than any other constituent of the milk. 


2. Casein and albumen. 


a. There appeared to be no relation between the amount of 
casein and albumen in the milk and the amount of casein and 
albumen in 100 pounds of cheese. 


3. Composition of cheese as influenced by the proportion of fat to 
casein and albumen in milk. } 


a. When the casein and albumen were present in the milk in 
largest quantities relative to the fat, the proportion of casein 
was greatest in the cheese; and when the fat in the milk was 
greatest relative to the casein and albumen, the casein in the 
cheese was least. 3 
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VIL INFLUENCE OF COMPOSITION OF MILK ON 
YIELD’ OF CHEESE. 


Under this head, we shall consider the following subjects : 
1. Influence of fat in milk on yield of cheese. 
2. Influence of casein and albumen in milk on yield of cheese 
3. Amount of milk required to make one pound of cheese. 
4, Summary of results. 


INFLUENCE oF Fat In MitKk on YIELD oF CHEESE. sath 


In the following table, the amount of cheese made from 
100 pounds of milk is calculated as chéese five weeks old. 
The figures under “pounds of fat in cheese from 100 pounds 
of milk” are based upon the average of all the analyses of 
each cheese. 


TABLE SHOWING RELATION oF Fat In MILK To YIELD OF CHEESE. 


























Pounds of P Attar Pounds of ca- 

marketable | Pounds of fat |*9Une een. at) sein, water, 2 

NUMBER OF EXPERIMENT.| cheese made | in1001bs. | sans too ips, | ote in cheese i 

from 100 lbs. of milk. php dk. 8- | from 100 lbs... “eae 

of milk. of milk. ve 
LL aie ee TE SS 9.05 2.35 2.20 
MR aes 5 Bh tc NGSAMR TY Ag 8.86 3.01 2.73 
Meenas aie Wiles oak. dy es LO EY 3.88 3.56 
MPT Oi eas: cootsetce e 11,25 3.96 3.56 
Reemeeere SC NG UA wee Uicte, eis TT OF 4.70 4.04 
Eee ie Gisela Se alg 12.12 4.73 4.33 
MA ete at Os ete KOON che 11.12 4.80 4.47 
1) AO SERS he 12.52 6.49 5.78 




















Statement of results. 


1. In the experiments described in this report, the increase in 
the yield of cheese was due to increase of fat in milk more than 
to any other constituent of the milk. 

In the foregoing table, it is noticeable that the yield of cheese 
increases, in most cases, when the fat in the milk increases. Is 
this increase of yield in cheese due alone to increase of fat in 
milk? We can answer this question more clearly by rearranging 
the data presented in the above table, in the following manner : 
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Yimin or Curses roxio | Pounds ot | PoU?#, OF Came, amt 
NUMBER OF gle Tai fat in cheese | Lps. or Mink. 
Te Bt milk — 
est Increase of | Decrease of | ,tncrease of 
ield. ield. fatin cheese.| Increase. Decrease. 
dhe ae ia BR RS: oe re 4 eta 
ne SE MM 0.19 os 4) 0.72 
ee ae 1.06 a. weaat VER ts ss’ 0.30 
AON a . 2.20 aie 1°86 0.84.) ..a\aee 
Fe Nie en 2 QE arnt Boss ‘ 1.84 0.18 os So Re 
oi aig : SUE seit 2 le ACE 8 7 SN Pep 
I baa st Utne OOF ye aac 2.27 Bins 6 0.20 
Reuter mae vd B45 | HC? sink 3.53 S gackatae 0.06 





The yield of cheese in the first experiment is taken as a starting 
point, and is compared with each following experiment; where 
the yield is greater than in the first cheese, the difference or in- 
crease is placed in the second column; where there is a less yield 
than in the first case, the difference or decrease is placed in the 
third column. Thus, in the second experiment, the yield was 0.19 
pounds less than in the first ; in the third the yield was 1.06 pounds 
greater than in the first; in the fourth, the yield of cheese was 
2.20 pounds greater than in the first, etc. The next column gives the 
increase of fat inthe cheese. ‘Thus, the second cheese contained .53 
pounds fat more than the first; the third, 1 36 pounds fat more than 
the first, etc. The last two columns show the difference of decrease 
and increase in amount of casein, water, etc., of the various 
cheeses as compared with the first. Thus, the second, third, 
seventh and eighth cheeses contain a smaller amount of casein, 
water, etc., than the first cheese, while the fourth, fifth and sixth 
cheeses contain more casein, water, etc., than the first. 

Comparing the first and second experiments, we see that the yield 
of cheese diminished .19 pounds, while the fat increased .53 pounds 
Then we see that the casein, water, etc., decreased .72 pounds, so 
the loss in yield was due to an excessive loss of casein, water, 
etc., the increase of fat being insufficient to overcome the large 
loss of water, casein, etc. ; hence there was a decrease in yield. 

Comparing the first and third experiments, the yield of cheese in- © 
creased 1.06 pounds, while the fat increased 1.36 pounds, and the 
other constituents decreased .30 pounds. Hence, in this case, the — 
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increased yield was entirely due to the increase of fat. The same is 
true in the seventh and eighth experiments as compared with the 
first ; there was an actual decrease of the constituents not fat so that 
whatever increase there was, was due to increase of fat. In the 
fourth, fifth and sixth experiments, the increased yield of cheese 
was due to the increase of both fat and of other constituents, but 
the greatest part of the increase was due to increase of fat. 

As already pointed out, the increase of fat in the cheese is due 
to increase of fat in the milk; hence the increase of yield of cheese, 
which has just been shown to be largely dependent upon increase 
of fat in the cheese, is largely dependent upon an increase of fat 
in milk. 

It will be noticed that in the fourth and sixth experiments, in 
which the Cheddar process was used, the increase of yield was 
more largely due to increase in yield of constituents not fat than 
in any other case. ‘T'o what extent this increase is due to casein, 
we will notice later. 


INFLUENCE OF CASEIN AND ALBUMEN IN MILK ON YIELD OF CHEESE. 


























NuMBER oF |_pamcctable | Guuhtaeh | eaten and | iOe' leet | star gel, 
EXPERI- from 100 albumen in| cheese from from 100 from 100 
MENT. pounds of | 100 ponies of | 400 pounds of ponds of pounds of 
Bae ak «i 9.05 3.34 2.56 2.20 4.29 
gs A ais 8.86 2.81 2:27 2.73 3.86 
Weve te ciate’ we 10.11 3.45 2.57 3.56 3.98 
(sb 11.25 3.81 2D 3.56 4.94 
5A ey k ane 11.07 3-91 2.78 4.04 4.25 
io AU ca 12.12 ODS 2.80 45:33 4.99 
ih Pie 11.12 3.24 2.58 4.47 A OF 5 
Geeta ds 5 * 12.52 3 357 2.29 573 4.50 


1. The influence of the casein and albumen in the milk upon 
increase or decrease in yield of cheese is slight as compared with 
the influence of the fat. 

While the above table does not show most clearly the truth of 
the foregoing statement, we can, by rearranging the data, presom 
them in such a way as to show the fact stated. 
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t ® 
_ |PouNDS OF CASE- Dj 2 FouNDsS OF 
YIELD OF CHEESE| IN AND ALBU-| O20 WATER, ASH, 
FROM 100 PoUNDS| MEN IN CHEESE | GS-3 | Erc., In CHEESE » 
oF MILK. FROM 100 PoUNDS| _Sq |FROM 100 PoUNDS 
oF MILE. a eye oF MILE. 
3 
NUMBER OF 34) | eR 
EXPERIMENT. ro) S nthe of Sou | 3 Sy wuese 
os rh stl: oS 1h Nias S32 ore ong 
ae eo ooo | gam | ots | geo [eae 
om 2% | ogo | 283 | B23 | ego | Ege 
S 3 So | 300 | SES | SFA | sea 
| AQ bi Qa Ay fad =) 
MN went ne a rete ane eoeeeee+t+elee @eeeovoseeeeerjpeee @ @ e aitovin eoe;}s® eee ee eoeeeese 
LANE Sa GP RL WA gan ee I 2 eoeevree 0.19 eeeeeve 0.29 0.53 seeeet 0.48 
3 eee eee @eeereeoeeveeee#e 1.06 oe@eeoee. 0.01 “~e@eees8 136 e@eeeeees 0.381 
"a Dei lg ia ve ce 6), 2 2 ae | aco 1 36)27 02Gb be cee 
5. eeeoeeoeesseenvneee#ee @ @ 2.02 eoepnpees ty, OD. eseceee 1.84 e@eeee8ee 0.04 
1 aS, ae Le Rate 3. OF iiaemmra O24.) ona 213.) 070 
MR eh cclohete is see's 2.07 eeeees 0.02 ceeeoe ee Dat eeavevee 0.22 
8 eseeen eevee - 8 & © @- S40 eee eeeiens eeee 0.27 o.ba 0.21 oe eee e 














In the foregoing table, the yield of cheese in the first experi- 
ment is taken as a starting point, and is compared with the yield 
in each of the following experiments; where the yield is greater 
than in the first cheese, the difference or increase is placed in the 
second column; where there is a yield less than in the first case, the 
difference or decrease is placed in the next column. Thus, in 
the second experiment, the yield of cheese was 0.19 pounds less than 
in the first; in the third the yield was 1.06 pounds greater than in 
the first; in the fourth case, the yield was 2.20 pounds greater than 
in the first case, ete. The fourth and fifth columns, in a similar 
manner, give the amount of increase or decrease of casein and 
albumen in each cheese, as.compared with the first. Thus, the 
second and eighth cheeses contained less, while the others con- 
tained more casein and albumen than the first cheese. The sixth 
column gives the increase of fat in each cheese over the fat in the 
first cheese. The last two columns givs, in a similar manner, the 
increase and decrease of the remaining constituents of the cheese, 
chief of which is water; the second, third, fifth and seventh 
cheeses contain less water, etc., than the first cheese, while the . 
other cheeses contain more. ds 

Comparing the first and second experiments, we see that the 
yield of cheese was diminished 0.19 pounds. This loss of yield 
was caused by a decrease of 0.29 pounds of casein and albumen 
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and 0.43 pounds of water, etc. The fat increased 0.53 pounds, but 
the loss of the other constituents was 0.19 pounds greater than 
this gain of fat. If the casein had remained the same as in the 
first experiment, there would have been a slight increase in the 
yield of cheese. The decrease in the amount of casein was due 
to the fact that the milk contained about one-half a pound less of 
casein and albumen than in the first experiment. Though the 
decrease in casein and albumen here is considerable, it does not 
exercise so great an influence on the diminished yield of cheese 
as does the decrease of water. . 

Comparing the first and third experiments, the yield of cheese 
increased 1.06 pounds. Of this amount of increase, we can credit 
only .01 pounds to the casein and albumen, the rest being due to 
increase of fat; there was a decrease in water, etc. 

If, in a similar manner, we compare each of the succeeding 
experiments with the first, we see, first, that the increase or 
decrease in yield of cheese is, in every case, dependent very much 
less upon the casein and albumen than upon the fat; and, second, 


that the amount uf water exercises a greater influence on increase 


or decrease of yield of cheese than do the casein and albumen. 

2. It will be noticed, that, in the fourth and sixth experiments, 
in which the Cheddar process was employed, there was an 
increased yield of cheese, due, more largely, than in other cases, 
to the increase of casein and albumen and water retained in the 
cheese. : 


9 


Amount oF Mink ReEQuIRED TO MAKE ONE PoUND oF CHEESE, 


The accompanying table states the amount of milk required to 
make one pound of cheese, taking each cheese when it is green 
and then when it is one, three and five weeks old. As a cheese 
loses weight from week to week, the amount of milk equivalent to 
one pound of the same cheese, as it becomes older and lighter, 
must become proportionately greater. Probably the figures under 
the fifth week after manufacture more nearly represent the con- 
dition of the cheese when it becomes marketable. The figures 
are based upon the actual weights of the cheese, no allowance 
being made for variation in the amount of water in the cheese. 
As will be noticed later, the loss of weight in the different cheeses 
is not quite uniform. 
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TABLE SHOWING eoNps OF Minx REQUIRED TO MAKE ONE POUND 
OF CHEESE. 








wie cheese When cheese | When cheese | When cheese ~ 


NUMBER OF EXPERIMENT. was green, was one was three was five 




















week old. weeks old. weeks old. 
1S SU e Ea Waa «|. ea 10.23 10.50 10.79 11.05. 
Deore ace 8 Reve o's 0c ae 10.34 LO #1: OF, 11.29 
sis NW ARG EE . eee Pa 9.48 9.69 9.89 
Bere Fes to eile are ey ote ‘os ye ae 819 8.42 8.70 8.89 
Dy cian evateieieic sats saeco 8.44 8.73 8.90 9.03 
Deuce Be SG bly piece ook MIDORI 7.64 7.85 8.08 8.25 
ke oro. ptocauue es ba ae enee ay 8.16 8.38 8.76 8.99 
PIG g sod Eels esa ea athe IE 7.28 7.54 7.81 (99 








From what has gone before, we can account for the changes in 
the amount of milk required to make one pound of cheese. 

1. As arule, less milk was required for one pound of cheese, 
when the amount of fat in the milk increased. 

In the second experiment more milk is required than in the 
first, although the fat is greater in the second case. This, we have 
seen, is due to two facts, (1st) that the second milk contained less 
casein and albumen; and (2d) that the cheese in the second 
case retained a smaller proportion of water. : 

2. As between the third and fourth experiments, the fourth 
cheese made by the Cheddar process required less milk for a 
pound of cheese, because the resulting cheese contained a larger 
proportion of water; the fat recovered being the same in both 
experiments. In the sixth experiment, where the Cheddar pro- 
cess was also employed, the loss of fat was less, and also the 
cheese retained more water than in the case of the stirred-curd 
cheeses, made in experiments five and seven from milk containing 
approximately the same amount of fat. 


Summary or RESULTS RELATING TO INFLUENCE oF COMPOSITION OF 


Mink ON YIELD OF CHEESE. 
eS aah, 


a. The yield of cheese increased when the amount of fat in the 
milk increased, but not uniformly SO. 








ae 
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-p. In three Sxperimonta) ithe incre yield of Bhecse was” 
wholly due to increase of fat in the milk; while, in the other 
experiments, the Increased yield was mainly due to inerease of fat 


in milk. 
2. Casein and albumen. 


a. In several experiments, the amount of casein and albumen 
in the milk exercised no influence whatever upon the increase of 
yield, while, in other cases, its influence was small as compared 
with that of the fat and less, even, than the influence of the water 
that was retained. 


VII. COMPARISON OF CHEDDAR AND STIRRED-CURD a 


PROCESSES OF MANUFACTURE. 


As previously stated, two trials were made to compare the 
Cheddar and stirred-curd processes, In one comparison, milk 
containing 3.88 and 3.96 per cent of fat was used; in the other, 
milk containing 4.70 and 473 per cent of fat. We shall compare 
the two processes with reference to — ’ . 

1. Amount of fat lost and recovered. ae 

2. Amount of casein and albumen lost and recovered. 


8. Composition of cheese as influenced by Cheddar and stirred- : 


curd processes. 
4. Yield of cheese. 
5. Summary of results. . 


Amount oF Far Losr anp RECOVERED IN CHEDDAR AND STIRRED- _ 


CURD PROCESSES. 








Pounds of |, Pounds of 








Pounds | pounds of |, rounds of || fat lost in | fat recovered 
CHEESE, | i0oibs ot |ARLIOG IRA Sn Toots of |,.TECZ APM, | cueego tom 
ae in milk 
Stirred-curd .| 3.88 VA are 3.603 7. 92.85 
Wieddar...(09.96 | 0.2988 |. 8.677 7.1 92.86 
Stirred-curd .| 4.70 Of359.. | aol 7.64. 92.36 
Cheddar . 4 4.73 | 0.881 | 4.399 6.99 | 93.01 
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Statement of results. 

i In the first comparison made between the Cheddar and 
stirred-curd processes, the actual amount as well as the proportion 
of fat lost j is 3s practically the same in both cases. 
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2. In the second comparison, the Cheddar process gaye con- 
siderably less loss. That, the difference in favor of the Cheddar 
process in this case was due to the Cheddar process we can not 
say ; changes due to variation of other conditions in the process 
of manufacture may have made the difference. Further experi- 
ments must be made before we can reach reliable conclusions in 
regard to the loss of fat in the Cheddar process as compared with 
the stirred-curd process. 


AMOUNT OF CASEIN AND ALBUMEN Lost AND RECOVERED IN CHEDDAR 
AND STIRRED-CURD PROCESSES. 











‘ ; Pounds of 
Pounds of r 

ct Bhar casein and 

Pounds of) Bounds of | Pounds of | ,fpecit and.| albumen re- 

KIND OF | and albu-| albumen ree) C28! 2nd) 117, whey trom | .cOvereuas 
CHEESE ron in 100| ‘covered in. | #lbumen lost| "",9 bs. of | Cheese from 

: ee Covered Min 100 Ibauos : 100 lbs. of 

. lbs. of 100 lbs. of mile casein and | casein and 

milk. milk. ane i 1D al hanes 

. milk 

Stirred-curd..| 3.45 2.52 - 0.93 27.06 72.94 
Cheddar 3.81 2.89 0.92 24.18 75.82 
Stirred-curd..| 3.91 2.86 1.05 26.78 Tatas 
Cheddar Sb 2.90 0.63 17.93 82.07 














Statement of results. 

1. In the first comparison, the actual amount of casein lost 
was about the same, but the actual amounts present in the milk 
were quite different, 3.45 and 3.81, and so the actual amount 
recovered in the cheese was greater in the case of the milk con- 
taining the larger amount of casein and albumen. However, if 
we consider the proportion of casein and albumen lost, we see 
that about three per cent. less was lost in the case of the Cheddar. 

2. In the second comparison, the conditions were reversed 
since the milk used in making the stirred-curd cheese contained 
the larger amount of casein and albumen. The actual amounts 
recovered were nearly the same, and the actual amounts lost were 
quite different, being 1.05 in the stirred-curd process, and 0.63 in 
the Cheddar. Taking the proportion lost, we see that of the 
amount of casein and albumen in the milk, nine per cent less 
was lost in the case of the Cheddar process. 

3. Though, in both trials of comparison, the proportion of 
casein and albumen in milk lost was less in the Cheddar process, 
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it is impossible to say that these differences were not due to varia- 
tions in the process of manufacture that did not relate directly 
to differences between the Cheddar and stirred-curd processes, 


COMPOSITION OF CHEESE AS INFLUENCED BY CHEDDAR AND STIRRED-— 


CurD PROCESSES. 

















pre ia: Sede ot Pour of Pounds of 
KIND OF CHEESE. pounds of aad of 1001 DOuATTE of 100 POUND HOE 
milk. cheese. cheese. cheese. 
puirred-curd...:.....- 3.88 34.5 34.8 24.9 
COL N6 06 3.96 30.4 37.8 2515 
PeEPOE-CUPG so. a | 4.70 35.9 33.4 24.7 
LU 7 0 SS i ae 4.73 iY Bas UE Kies 22.3 








Statement of results. 


1. In each case of comparison, the Cheddar process produced 
a cheese containing less fat than the cheese made by the stirred- 
curd process. 

2. In both cases of comparison the cheese made by the Cheddar 
process contained more water, per hundred pounds of cheese 
than that made by the stirred-curd process. 

“3. In both trials of comparison the cheese made by the Cheddar 
process contained less casein, per hundred pounds of cheese, 
than that made by the stirred-curd process. 


Yiewp oF CHEESE AS INFLUENCED BY THE CHEDDAR AND STIRRED- 
CurD PROCESS. 









































gees ees || Shea. |)) aa |e (tee 
aS 5 | g82 geod Ba 2ge | 2 g8 
wad 24 [9 ou N Sun F Sou, 
KIND OF See ci cas Seu 9 ae HO rogetate 
| (leeed \rezc, | Sage | 22 | mae (er ee 
agus | ags4 | S586 a8 egs | sa$8 
efaa | S2sa | ces) ¢E8 oda | Sack 
ra qn raw ao Vit qa eoe 
Stirred-curd.| 10.11 3.45 2.57 3.88 3:56 3.98 
Cheddar ....| 11.25 3.81 2.75 3.96 3.56 4.94 
Stirred-curd.| 11.07 OL 2.78 4.70 4.04 4.25 
Cheddar ....| 12.12 3.53 2.80 4.73 4.33 4.99 
y 0 























Statement of results. 


1. An examination of the first trial of comparison shows that 
the Cheddar process made 1.14 pounds more of cheese from 100 
pounds of milk than did the stirred-curd process. This increased 
yield was made up as follows: (1) 0.18 pounds of casein and — 
albumen and (2) 0.96 pounds of water, ash, etc., there being no 
change in fat. 

2. An examination of the second trial of comparison shows that 
the Cheddar process made 1.05 pounds more of cheese from 100 
pounds of milk than did the stirred-curd process. This increased 
yield was made up as follows: (1) 0.02 pounds of casein and 
albumen, (2) 0.29 pounds of fat and (3) 0.74 pounds of water, 
ash, etc. 

3 Other conditions remaining the same, it appears that the 
Cheddar process will yield a larger amount of cheese than the 
stirred-curd process, and the increased yield is mainly due to 
the fact that by the Cheddar process a larger amount of moisture 
is retained in the cheese. 


SuMMARY OF ResuutTs RELATING TO COMPARISON OF THE CHEDDAR 
AND STIRRED-CURD PROCESSES. 


1. Loss of milk-constituents in Cheddar process. 


a. Fat. In one case, when the milk contained about four per 
cent. of fat, the proportion of fat lost was the same in both pro- 
cesses; In the other case, when the milk contained nearly five 
per cent. of fat, the loss of fat was less in the Cheddar process. 

b. Casein and albumen. In one ease, the loss of casein and 
albumen was three per cent. less in the Cheddar process than in 
the stirred-curd process, while, in the other case, the loss by the 
Cheddar process was seven to nine per cent. less than in the 
stirred-curd process. The causes of these differences were prob- 
ably due to variations of conditions not, in any way, related to 


these processes. 





2. Influence of Cheddar process on composition of cheese, 


a. Fat. The cheese made by the Cheddar process contained _ 
a larger proportion of water and a correspondingly smaller pro- — 
portion of fat than the cheese made by the stirred-curd process. 














in the proportion of casein and albumen in the cheese. yi 


3. Influence of Cheddar process on yield of ae | 


a. In both trials the Cheddar process made a larger amount of 
marketable cheese, producing one pound more of cheese from 100 | 
ti of milk than did the stirred-curd process. | 

IX. COMPARISON OF COMMERCIAL AND HOME-MADE 
‘ RENNET-EXTRACT. | 


A single trial was made to compare the results of using com- 
mercial rennet-extract (Hansen’s) with those obtained by using 
home-made rennet-extract. A single trial must, of course, be 
valueless for arriving at definite conclusions, but the results are ‘ : 
presented for what they are worth. The results will be presented are 
under the following heads: it wanes 

1. Amount of fat lost and recovered. aes: 

2. Amount of casein and albumen lost and recovered. 

3. Composition of cheese. 

4. Yield of cheese. 

5. Summary of results. 


~s 


Amount oF Fat Lost anp RECOVERED IN USING COMMERCIAL AND 
HoME-MADE RENNET-EXTRACT. 








Pounds of 
KIN x. | Pounds of] Pounds of | Pounds of ga er pi fat recovered 
NET Waa E ed fatin100 | fatlostin |fatrecovered| Dhoy from ingreen | 
USED. ape! os 100 Wee of | in ae of | 100 lbs. of fat Genesee fat <r 
° e ml ° * ee oO ta aes 
om ae in milk. in milk. 9; @ 
Commercial..| 4.70 0.359 4.341 1.64 92 BE as 
Home-made..| 4.80 0.373 4.427 Cae 92°23: 0) iam 


m 


Statement of: results. 
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Amount OF Cusene AND Ata Lost AND Rucovenal IN USING 
COMMERCIAL AND HomE-MADE JKENNET-EXTRAOT. 

















Pounds of 
Pounds of 
WS begat a = casein and 
ho Pounds of Pounds of Pe caere sis. albumen re- | 
KIND OF REN- ahaha: casein and | casein and |i, whey from| Covered in 
NET-EXTRACT mén in albumen re- jalbumen lost 100 lbs of cheese from 
USED. 100 Ibs. of Disa Rtas in 100 thes Be aein and 100 ee 
i Ss. milk, : cas 
milk, Athens aa de Im | albumenin 
EN toy milk. 
Commercial..|; 3.91 2.86 1.05 26.78 Tova 
Home-made..| 3.24 2.438 0.81 24.97 75.038 











Statement of results. 


1. In using the home-made rennet-extract, nearly one-quarter 
of a pound less of casein and albumen was lost for 100 pounds 
of milk than in using the commercial extract ; but this difference 
was probably due to variations in other conditions of manufacture 
rather than to any difference in the action of home-made and 
commercial extract. 


COMPOSITION OF CHEESE AS INFLUENCED BY UsE oF COMMERCIAL 
AND HOME-MADE RENNET-EXTRACT. 











Pounds of Pounds of 
Pounds of fat 
KIND OF RENNET-EXTRACT USED. | in100 lbs. of | (ater in casein in 
Gheené, s. of 100 lbs of 
cheese. cheese. 
Commercial......... PRL A BRAN aA 35.9 S314 OA: at 
PA GERO-AMBAE sy oad ea elale now 39.0 35. Sans 22.5 





Statement of results. 


1. In the cheese made by using commercial rennet-extract, the 
proportion of fat and water was less, and the proportion of casein 


: i was more, than in the case where the home-made extract was 
used. But it is safe to say that these differences were not con- 
nected with the kind of rennet-extract used, but, were due to 


differences in other conditions. 
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YIELD OF CHEESE AS INFLUENCED BY THE USE oF COMMERCIAL AND 
HomrE-MADE RENNET-EXTRACT. : 





{ 
| 


Pounds of Pounds of Pounds of | Pounds of 

KIND OF RUN- |, M9TES lcasein and| sive ens| Pounds of | fatin > Water, Beh, 
NE L-EX (Rar |tolecheeseloipumen | ome? | fat in 100 | cheese ete., in 
USED made from| 574 1b -in cheese lbs. of | from 100 cheese 

7 100 Ibs. of | 12,100 15s. | from 100 milk. | Teeeeate. thom ion 
mk, | Of mule | lbs. of rite lbs. of 

milk. | ; milk. — 








Commercial.) 11.07| 3.91| 2.78) 4.70| 4.04] 4.25. 




















Home-made | 11.12| 3.24| 2.58| 4.80; 447| 4.07) 8 




















Statement of results. 


1. The yield of marketable cheese from one hundred pounds of 
milk was practically the same in both cases, though, as already 
pointed out, the composition of the cheese varied. 





Summary or Resutts RELATING To CompaRIsON OF COMMERCIAL AND 


HoME-MADE RENNET-EXTRACT. 


In the two experiments, in which comparison was made, no dif- 
ference, in any respect, could be noticed that could be attributed 
to difference in the rennet-extract used. | 


X. CHANGES TAKING PLACE IN THE RIPENING OF. 
CHEESE. 


CHEMICAL CHANGES. OF THE RIPENING PROCESS. 


The chemical changes that take place in the process of ripening _ 
of cheese are not very well understood in detail. According to — 
Blyth, they are somewhat as follows: 

1. There is a continuous loss of water. 

2. There is a slow development of carbon dioxide, resulting 
from the decomposition of casein or fat, or both. 

38. The glycerides of the fat decompose, cone free the fatty 
acids, especially the volatile fatty acids. 

4. The nitrogen compounds, chief of which is ee oradually 
decompose, the nitrogen taking the form of ammonia. Hence, 
old cheese has an alkaline reaction, while fresh cheese is acid. 

5. The ammonia thus formed unites with the fatty acids that 
have been set free,.and forms ammonium salts of these acids, as 
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ammonium butyrate, ammonium caproate, etc. Also calcium 
salts of these acids are formed. - 

6. The casein, so far as it is not decomposed, slowly passes 
into a soluble condition. 


CAUSE OF CHEMICAL CHANGES IN THE RIPENING OF CHEESE. 


The chemical changes that take place when cheese ripens are. 
due to the action of bacteria. These bacteria get into the cheese 


by way of the milk, and they get into the milk from the air, the — 


bodies of cows, the hands of milkers, and all unclean utensils 
used in storing the milk —in fact, they may come from anything 
and everything with which the milk chances to come into contact 
from the time it leaves the cow’s udder up to the time it is put into 
the cheese-press. The nitrogen-compounds of the cheese, as well 
as the other constituents, furnish an extremely favorable medium 
for.the development of bacteria, other conditions being favorable. 
The bacteria in some way cause the casein, the albumen, the fat, 
and the sugar to undergo certain changes, producing new chemi- 
cal compounds and these new chemical compounds give to the 
cheese the characteristic taste due to what we call ripening. If 


the bacteria act more rapidly or for a longer period of time, these 


products of bacterial action become greater in quantity and the 
cheese acquires a stronger flavor. 

Different bacteria produce different changes, and even the same 
kind of bacteria, under different conditions, are believed to pyro- 
duce different changes. Hence in the ripening of cheese, we 
have different results produced, according as certain kinds of bac- 
teria develop more abundantly. Certain bacteria, whether one 
particular kind or more we can not yet say positively, produce 
the flavor which the market demands and which may be said to 
be the result of the natural ripening process. Either these same 
bacteria under other conditions or other bacteria under conditions 
suited best to their development often give rise to products that 
are offensive and that render the cheese worthless. In the present 
method of ripening cheese, the process is difficult to control, 
because we do not, at the outset, know what kinds of bacteria we 
have to deal with in our cheese. It is not improbable that in the 
near future we shall greatly modify our methods of cheese-making 


by sterilizing the milk to start with; that is, by destroying all ay 





oor one 











in pure form, those bacteria that have been and to ‘produce the 
desired effect. This method has already been employed in th 
ripening of cream for butter-making and the desirable bacteria, in 
pure form, have already been or soon will be placed upon: ee 
market. ; | 
‘In connection with the Me sical changes of the ripening fr 
cheese, the following points will be noticed briefly : 
1, Total loss of weight in ripening. 
2. Influence of ripening on fat. J eg 
3. Influence of ripening on casein. fe se 
4, Influence of ripening on its acidity. | 
5. Summary of results. 


ToraL Loss or WEIGHT IN THE RIPENING OF CHEESE. 


The figures in the first three columns of the table below are ne 
based upon the actual weights of the cheese taken at the different: Hale 
intervals mentioned, reckoning from the weight of the green chee | 
in each case. 





TaBLE SHOWING Loss OF oe IN ‘WEIGHT IN ONE, THREE, AND " 
Five Werks. 
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hundred pounds of cheese. This is a somewhat larger proportion 
of loss than is common in factories. It is probably accounted for 
by the fact that, during the first two weeks after the cheeses were 
made, the weather was extremely warm and there was no suitable 
place for storing the cheese at the time, so that they were not at 
this time kept at an even temperature. After the first month, 
the cheeses were placed in a room of fairly uniform temperature 
and kept at 60° to 65° F. They were turned daily. 

The cheeses that contained the largest amount of fat were, in 
two instances, the ones to lose the most weight, though the loss 
in most cases does not vary with the fat. The water contained in 
the cheese also appears to be in no way connected with the loss 
of weight. The cheese containing the largest proportion of water 
did not lose most, nor'did the one containing least water lose 
least weight. The thickness of the cheese does not appear to be 
connected with the loss of weight. The cheeses were of uniform 
diameter, but varied, as shown in the table, in the thickness. 
Cheeses of the same thickness lost quite different weights. The 
loss of weight was not uniform from week to week but shows 
considerable variation. | 


INFLUENCE OF THE RIPENING OF CHEESE ON THE Fart. 


There are two sources of loss or change in the fat contents of 
cheese in the process of ripening, (1st) mechanical, (2d) chemical. 


1..In the first stages of ripening it is a familiar sight to see 


the outside of a cheese covered with fat that has exuded from the 
cheese, especially if the amount of fat in the cheese is large and 
if the cheese is stored in a room where the temperature is rather 
high. This loss of fat is what we may call mechanical as distin- 
guished from chemical. Owing to the difficulty, previously 
mentioned, of securing samples of cheese to represent fairly the 
composition of the whole cheese, the data furnished by analysis 
of the cheese are not satisfactory and are of practically no value 
in this connection. As the figures do not give us any real infor- 
mation in regard to the changes of fat due to mechanical loss, 
they are not presented here. We can say, in general, that during 
the first five weeks of ripening, there was a loss.of fat, as shown 
by analysis. 


2. The chemical changes due to the ripening of cheese are i 
mainly a decomposition of the fats with the formation of freefatty _ 
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acids. These changes occur mainly after the earlier stages of — 
ripening, No determinations of the amount of free fatty acids — 
have been made up to date, but they will be: made in the future 
analyses of the cheese. 


INFLUENCE OF THE RIPENING or CHEESE ON CASEIN. 


The casein in cheese undergoes various changes, forming, 
among other products, ammonia and soluble nitrogen compounds, 
which are probably peptones. 

About thirty years ago, Blondeau, a French chemist, and some 
others claimed that, in the ripening of cheese, the casein slowly — 
changed into fat. Muller, Sieber and Brassier have, however, 
shown that such a change does not take place. It is not uncom- 
mon, even in some of our standard authorities on physiology 
to-day, to see the erroneous conclusions of Blondeau referred to as 
undisputed facts. 

The nitrogen determinations made in the cheese under experi- 
ment were, for the first five weeks, (1st) the total casein, ete,and = 
(2d) the proportion of nitrogen compounds soluble in water. 
In these determinations, the same difficulty of sampling was 
found, as already mentioned. In some cases, the different sam- 
ples appeared to show an increase of casein, which could be 
accounted for only on the ground of a real difference in the sam-~ 
ples analyzed. In some cases, there was little change from week 

_. to week, while in others, there was a decrease in the amount of 
easein. a 

The soluble portion was determined by agitating about two aah 
grams of cheese with cold water, in the proportion of 100 
parts of water to one cheese. The insoluble portion was 
filtered off, washed, and then digested by the Kjeldahl method 
for nitrogen determination. The soluble portion was thus deter- 
mined by difference. While the results are not entirely concordant; 
they are of considerable interest in this connection, In the table 
below we present the data in two forms, giving first, the actual 
number of pounds of soluble nitrogen compounds in 100 
pounds of cheese ; and, second, the proportion of the total nitro- i 
gen compounds that were soluble in water. 4 
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We notice the following points of interest : 

1. In the fourth and sixth experiments, in which the cheese was 

analyzed as soon as taken from the press, we see that the amount 

of nitrogen compounds soluble in water is 157 and 1.14 per 

cent of the cheese. This, doubtless, represents the amount of 

albumen of the milk which was retained mechanically in the 

cheese. This constitutes six or seven per cent of the nitrogen 

- eompounds (the casein and albumen together) in the green 
-cheese. 

2. There appears to be a general tennaoe s in the soluble nitro- 
gen compounds to increase in quantity as the cheese becomes~ 
older. | : 

3. If we examine the last two columns in the above table we 
can see that there appears to be a tendency for the nitrogen com- 
pounds to become soluble more rapidly in those cheeses that con- 

tain the largest amount of fat. Leaving out the fifth and sixth 
experiments, the tendency appears to be quite marked. In the 
first cheese the fat was least; in the seventh and eighth, most; in 
_ the first cheese the proportion of soluble nitrogen compounds is 
| a - least, while in the eighth case it is most; and intermediate in the 
other cases. Ph eae ‘ 
_ If future work should prove that this is a general tendency it In" 
the ripening of cheese, it would have a very important bearing 
upon ie question of skim-cheese and rich cheese. The more 
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rapidly the iephible casein becomes soluble, the more easily i i 
digestible does the cheese become; and if the above tendency is 
found to hold good in all cases, then it would follow that skim- 
cheese becomes digestible less rapidly than rich cheese, sofaras __ 
the nitrogen compounds are concerned. 

In our future work on the ripening process, we set endeavor 
to make a more detailed study of the character of nitrogen com- 
pounds formed in the different stages of ripening. 


INFLUENCE OF RIPENING OF CHEESE UPON ITS ACIDITY. ts 

The acids formed in the process of cheese-making, chief of 
which is lactic acid, are retained, mechanically, to some extent in 
the cheese. 

The method of determining the acidity of the cheese was to 
agitate a few grams of cheese with water for several minutes, 
then to filter and titrate the filtrate with standardized sodium 
hydroxide solution. The results were calculated for lactic acid. 

In the table below is given the per cent. of acid in the first and ae 
Recon wheys and in the cheese at different ages : 


PounpDs oF LAcTICc Pounps oF Lactic ACID IN 100 
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1. It does not appear from the above table that the amount of 
acidity in the cheese corresponds with the amount of acidity in 
the whey of the same cheese. Ifthe treatment were exactly the 
same in every respect, we should expect to get a more acid cheese 
ja the case Bynere the whey i is more acid, and we doubtless should ; 
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but, with differences in treatment, we should not expect to get 

cheese with the same amount of acidity. In the fourth and sixth 
experiments, where the Cheddar process was used, the acidity of 
the cheese was least of all, and considerably less than in the 
second and third experiments, where the acidity of the wheys 
was about the same, ' 

2. There is a general tendency, strongly marked, to decreased 
acidity as the cheese becomes older. 

The decreased acidity is probably an indication of the extent of 
decomposition of casein; the ammonia formed from the casein 
unites with the free acid and thus diminishes the acidity. 
Whether, in any case, the conversion of sugar into lactic acid 
continues to take place in the cheese, we can not say. 


CONTINUATION OF THE Srupy OF THE RIPENING OF CHEESE. 


The cheeses under experiment will be preserved, and the study 
of the ripening process will be continued until the cheeses are, at 
least, a year old. An effort will be made to make the future analy- 
ses more detailed, especially as regards the changes in the fatty 
compounds and the nitrogen compounds. . 


SuMMARY OF ReEsuvTs RELATING TO THE CHANGES THAT TAKE PLACE 
IN THE RIPENING OF CHEESE. 


1. Zotal loss of weight in ripening. 


a. The loss of weight varied, for the first five weeks, from 6.58 
pounds to 9.30 pounds for each hundred pounds of cheese. 


2. Changes of fat due to ripening. 


a. There was a mechanical loss of fat, the exact amount of 
which was difficult to determine. . 


3. Changes of casein due to ripening.  —_ 


a. There was practically no appreciable loss of casein during 
the first five weeks. 

b. Analysis of two green cheeses indicated between one and 
two per cent of albumen in the cheese. 
_¢e. There appeared to be a general tendency for the insoluble 
casein to become less in quantity and for the soluble nitrogen 
compounds to increase. | Tae ; 
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d. The soluble nitrogen compounds showed a tendency to 
increase more rapidly in the cheeses containing the larger 
amounts of fat. 

4. Changes of acidity due to ripening. 

a. The acidity showed a marked tendency to diminish as the 

cheese became older. 


XL LINES OF WORK IN FUTURE INVESTIGATIONS 
. OF CHEESE. 


The present investigation has proved fruitful in furnishing 
suggestions for future lines of work. Among the points which 
it is desirable to investigate more fully, we may mention the 
following : i 

1. The maximum loss of fat that can be regarded as unavoidable 
in the manufacture of cheese from normal milk containing 
different amounts of fat. i 

2. Whether, under the same conditions of manufacture, there is. 
a definite relation between the amount of fat in the milk and the pro- 
portion of fat in the corresponding cheese; if there is such a definite 
relation, what is it? 

3. The cheese-making power or eficienoy of fat in milk for normal 
milk containing different amounts of fat; that is, the relation of 
fat in milk to yield of cheese. For example, how much cheese 
should milk containing three per cent of fat, three and one-half 
per cent, four per cent, etc., produce ? 

4. The conditions under which, and the extent to which, 
casein is lost in cheese-making, and in what manner such loss 
can be controlled. 

5. The relation of casein to albumen in milk. 

6. The definite relation, if any exists, between the amount of 
casein in milk and the proportion of casein in the corresponding 
cheese. 

7. The cheese-making power or efficiency of casein and 
albumen in milk. 

8. In what manner albumen can be incorporated into cheese 
and a good commercial article produced. 

9. In what manner and to what extent, if at all, rennet affects 
the ripening of cheese. . 
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10. An extended comparison of the stirred-curd and Cheddar 
processes of manufacture with reference to (1st) the loss of milk 
constituents, (2d) the composition of the cheese,and (8d) the 
yield of cheese, 

11. What changes occur in the ripening process (a) in the 
composition of the fat, (b) in the composition of the casein and 
albumen, and (c) in the sugar. 


XII. RESULTS OF INVESTIGATION OF CHEESE 
APPLIED TO PRACTICAL DAIRY PROBLEMS. 


Under this head, we shall treat, in a more or less general way, 
the following subjects : 

1. The common method of paying for milk at cheese factories. 

2. The method of paying for milk according to the amount of 
fat contained in it. | 

3. Manufacture of whole-milk cheese and skim-milk cheese. 

4. Remedy for the chief defect in the present method of judg- 
ing cheese in open market. 

5. Cheese-making and butter-making. 


_ Tae Common Metuop or Payina For MILK aT CHEESE Facrorizs. 
We will suppose that eight men take milk to a cheese factory, . 
each man furnishing 100 pounds of milk varying in composition 
according to the milk used in the series of experiments described 
in this report; that is, the first man’s milk is like that used in the 
first experiment, the second one’s like that used in the second 
experiment, etc. We willsuppose that these milks, mixed together, 
make the same amount of cheese as when they are separate, 
though, as a matter of fact, they would probably produce a little 
more cheese whenmixed. As seen in the table below, the amount 
of marketable cheese made from these milks, 100 pounds of each, 
is 86.1 pounds. Suppose the cheese sells for 9.85 cents per pound ; 
that is equivalent to twenty-five cents for each pound of fat in the 
milk; the present market price of cheese would probably justify a 
‘higher price. The amount of money received for the 86.1 pounds 
of cheese at 9.85 cents per pound would be eight dollars and forty- 


eight cents. There are eight men to share it equally, as each con- aa 


tributed the same amount of milk ; hence the share of each would 
be about one dollar and six cents. | 
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Tue Merson or Payine ror Minx at Curese-Factortes AccorDING 
_T0 THE AMOUNT OF Far IN THE MILE. 

First method. We will suppose that the same amount of milk 
is contributed by each man and that the same amount of cheese 
is made as in the foregoing instance. We will suppose, as before, 
that the cheese sells for 9.85 cents per pound, giving as total for 
the whole amount of cheese eight dollars and forty-eight cents. 
The entire amount of fat in all the milk is 33.92 pounds. That 
would make each pound of fat in the milk worth twenty-five cents 
per pound. Then, by multiplying the pounds of fat contained in 
the milk contributed by each man, we obtain the amount of money 
due each, which is shown in the table below. 

Second method. Another way would be to find how much 
cheese one pound of fat in the milk will make. The milks, mixed 
together make 86.1 pounds of cheese from 33.92 pounds of fat. 
By dividing the amount of cheese by the amount of fat in the 
milk, we get the amount of cheese which one pound of fat in | 
the milk actually makes; in this case, there are 2.54 pounds of 
cheese for each pound of fat in the milk. Now, if we multiply 
the amount of fat in each milk by 2.54, we find how much cheese 
it made. This amount of cheese, multiplied by the selling price 
per pound, will give the same numbers as those obtained by the 
preceding method. 


TABLE ILLUSTRATING Merrnops or Payinc For MILK At. CHEESE 


























FACTORIES. 
ea ge | 
Value of 100 | Value of 100. 
Pounds of lbs. of milk | lbs. of milk 
marketable | Pounds of paid for by | paid for ac- 
NUMBER OF EXPERIMENT. cheese from | fat in 100 lbs. common cording to 
0 lbs. of of milk. | methods.* amount of 
Mav fat in milk.* 
ey. , Samanta 9.05 2.35 $1 06 $0 59 
Se 5 Sane 8.86 3.01 1 06 0 75 
ec, . las, aye ulgeabell 2 el Ra 3.88 1 06. 0 97 
MEGS... . dees ss ohgietees 125 3.96 1 06 0 99 
es  . . cin ys o wis oiaen 11.07 4.70 1 06 ua 
SUSU, nc wie a + oo wanes 12.12 4.73 1 06 Lots 
(| SSS i Be by 4.80 1 06 1 20 
0 a 12, 52 6.49 1 06 1 62 














* Calculated on the basis of fat in milk at twenty-five cents per pound, or cheese at an 
average Of 9.85 cents per pound. 
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In an ordinary cheese factory, the difference in the amount of 
fat in the milk would, of course, be very much less. Most factory 
milks in this State probably average between three and four per 
cent. in fat. Itis probable that in actual cheese-factory practice 
the best milk, paid for on the basis of its fat, would bring about 
twenty-five cents more per hundred than the milk containing the 
least fat. 


MANUFACTURE OF WHOLE-MILK CHEESE AND SKIM-MILK CHEESE. 


Which pays better, the manufacture of skim-milk cheese and 
butter or the manufacture of whole-milk cheese? This question 
is far from being a new one, but it may be of interest to try to 
answer the question in connection with these experiments. While 
our data are not extended enough to be of practical use in this 
connection, they may serve as a guide for general discussion. 
Among the points that must be considered in discussing this ques- 
tion are the following: (1st) Does milk, poor in fat, make more 
or less cheese in proportion to its per cent of fat than milk richer 
in fat? (2d) Does cheese made from milk, poor in fat, sell for a 
greater or less price in proportion to the fat in the milk than 
cheese made from milk richer in fat? (8d) Do the butter and the ~ 
_skim-cheese made from the same milk bring, together, a larger 
price than would the cheese made from the same milk 
unskimmed? (4th) What is likely to be the ultimate effect of 
manufacturing skim-cheese upon the consumption of cheese ? 


1. Pounps oF CHEESE MaprE For Eacu Pounp oF Fat In THE MILK. 





NUMBER OF EXPERIMENT, 









Pounds of cheese for one 
pound of fat in the milk. 

Pounds of fat in 100 pounds 
of milk 


wees eesseesaeseresere 


2.60 2.84 2.35 2.56 | 2.32 1.93 
3.88 3.96 4.70 4.73 4.80 6.49 


An examination of these figures indicates that a pound of fat in 
amilk, poor in fat, will, as a rule, make more cheese than will a 
pound of fat in richer milk. This would be expected, because the 
poorer milk contains larger proportions of casein relative to the . 
fat than the richer ones, and, moreover, cheese, rich: in casein, 
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tends to take up more water than cheese rich in fat, conditions of 


manufacture being the same. Hence, cheese made from skim- 
milk contains casein and water in large proportions and fat in 
relatively small proportions. This would, of course, affect the 
quality of the cheese. This point would bring us to the second 
question. — 

2. Does cheese made from milk, poor in fat, sell fora greater or 
less price in proportion to the fat in the milk than cheese made from 
milk richer in fat? In the arrangement given below, are indicated 
the prices per pound each cheese would have to sell for in order 
to realize twenty-five cents per pound for each pound of fat in 
milk. These figures are based upon the amount of cheese made 
from each milk separately. 








NUMBER OF EXPERIMENT. - 








1 2 3 4 5 6 a) 8 














Pounds of marketable chees® 


from 100 lbs. of milk.. 9.05 | 8.86 | 10.11 | 11.25 | 11.07 | 12.12 | 11.12 | 12.52 


Pounds of fat in 100 lbs. “of milk.| 2.35 | 3.01 3.88 3.96 4.70 4.73 4.80 | 6.49 
Price in cents per pound o 

cheese, on basis of milk- sat g at 

25 cents per HoOUNnG esse L 6.50 | 8.50 9.60 8.80 10.60 9.80 10.80 | 13.00 











Tt is probable that the first cheese would sell, in the open mar- 
ket, for a little more than 6.5 cents and for a little less than the 
second cheese; while the others would probably sell for ten or 
eleven cents at present prices. This, of course, presupposes that 
the cheeses are all equally well made. The eighth cheese would 


not be likely to bring thirteen cents in open market, though it. 


would doubtless bring more than this in some special market. 
While we can not say definitely what each cheese would sell for 
in the open market, it is probable that the first cheese and, per- 
haps, the second cheese would realize more than twenty-five cents 
a pound for each pound of milk-fat; that the other cheeses would 
sell for nearly a uniform price, so that cheese made from milk 
containing over four per cent of fat would not realize over twenty- 
five cents per pound for the milk-fat and might fall short of this. 
To settle this point definitely these cheeses should have been 
gent to one or more market points to be examined by experts, when 
of marketable age, but it was not feasible, as the cheeses were to 
be used for study of the ripening process. 
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Perhaps the most that we can be warranted in saying is that 
it would probably not pay to work up into cheese, for the general 
market, milk containing much over four per cent. of fat. There 
are, probably, very few cheese factories in the State that are in 
any serious danger of getting milk that averages over four] per 
cent. of fat for the season. 

3. Does the manufacture of cheese from ordinary factory milk 
pay better than the manufacture of skim-cheese and butter? Much 


the same question is involved as in the preceding instance. To 


answer the question, we need to know (1st) how much butter and 
skim-cheese can be made from a certain quantity of milk; 
(2d) how much cheese can be made from the same quantity 
of the same milk; and (3d) what would be the market value of 
these products in each case. : 

In the case of a milk containing five per cent. or more of fat, 
doubtless one-fifth of the fat could be removed, made into butter 
and the remaining milk made into cheese that would sell per 


pound in open market for as much as the cheese made from the - 


whole milk. If the price of butter were not very low compared 
with the price of cheese, the value of the fat in the butter would 
be greater than if made into cheese, since the cheese-making 
power of a pound of milk-fat tends to diminish quite rapidly 
when the amount of fat goes beyond that of average milk, and, in 
addition, the open market would, probably, in most cases recog- 
nize no difference between cheese made from milk containing 
four per cent. of fat and that containing five per cent. 

To discuss the question in a more specific manner, we will take 
an illustration based on these experiments. 

Suppose average factory milk contains about 3.5 pounds of fat 
in 100 pounds of milk. If made into cheese, each pound of fat 
would make, on an average, about 2.75 pounds of cheese, and 100 
pounds of milk would make about 9.6 pounds of cheese. To 


realize twenty-five cents per pound for milk-fat, this cheese would 


have to sell for about 9.1 cents per pound. 
Suppose, now, one pound of fat is removed from the milk and 
made into butter. Then, from each hundred pounds of milk we 


should make about 11 pounds of butter and not more than 7.5 
pounds of cheese, since taking out one pound of fat from such — 
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milk would reduce the cheese-making power of the remaining 
milk not less than two pounds, and might considerably more. To 
realize twenty-five cents for each pound of milk-fat, the butter 
and cheese would have to sell for 87.4 cents ; or the butter would 
have to sell for 22.7 cents per pound and the cheese for 8.6 cents 
per pound, and it is safe to presume that the cheese would not 
sell for any such price if the whole-milk cheese sells for 9.1 cents 
per pound, but that the butter and cheese together would sell for 
considerably less than the whole-milk cheese. The additional 
fat in the whole-milk cheese adds to the quality of the cheese more 
than enough to compensate for the diminished comparative yield. 

In making the above estimates, the error, if any, has been made — 
in favor of the skim-cheese. | 

It is, therefore, probably true that, under usual conditions, ordi- 
nary cheese-factory milk will yield a larger money return if made 
into cheese than if made into butter and skim-cheese. To demon- 
strate the point beyond all doubt, we need more extensive data. 

4. The ultimate effect of the manufacture of skim-cheese upon the 
general consumption of cheese. Here we venture somewhat into > 
the realm of the speculative. But, granting that more money can 
be gotten out of milk when made into butter and skim-milk 
cheese than when made into whole-milk cheese, does the manu- 
facture of skim-milk cheese increase the aggregate consumption 
of cheese? ‘There may be exceptional cases where persons prefer 


skim-milk cheese, but it is probably true that most people would | : 


prefer whole-milk cheese if they were taught to know the differ- — 
ence once. The entire annihilation of the manufacture of skim- 
cheese and the simultaneous improvement of the manufacture of 
whole-milk cheese would have a tendency to increase the aggre- | 
gate consumption of cheese and make better prices. If skim-milk 
cheese must be made, it should go into the market branded as 
such in order that those who prefer skim-cheese may not run any 
risk of getting what they do not want; and likewise those who do 
not want skim-milk cheese. The invariable effect of putting poor, 
cheap products upon the market is to discourage ultimately the 
production of the better grades of the same kind of products. 
Improvement of quality in any product is followed by increased 
demand at relatively better prices. 
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REMEDY FOR THE CHIEF DEFEcr IN THE PRESENT METHOD OF 
JUDGING CHEESE IN OPEN MARKET. 

If the experiments described in this report suggest anything 
at all, they indicate that the fat in the milk is the most potent 
factor in determining the yield and quality of cheese, and that 
the quality of cheese is largely affected by the amount of fat con- 
tained in it. In the present method of judging cheese, only such 
general qualities, not always any too definite, as texture, flavor, 
etc., are used in determining the value of a cheese. How widely 
two experts may differ is well known. The factor of greatest 
importance —the amount of fat in cheese — is completely ignored. 
We can not expect to recewe pay for cheese according to its value 
until the amount of fat is taken into consideration im addition to the 
other points. ‘The desirability of considering this point in judging 
cheese is too evident to need any discussion. 


CHEESE-MAKING AND BUTTER-MAKING. 
Which pays better, to make milk into butter or cheese? The 
answer depends upon various conditions, such as (1st) the relative 
prices of cheese and butter, (2d) the amount of loss in the two 
kinds of manufacture, the amount and quality of the manufactured 
product, etc. | 
1. In winter, butter-making pays better, since the amount of 
fresh butter is far below the demand, and prices are comparatively 
high. In summer, cheese-making pays better, since the price of 
butter is then lowest, and, in the form of cheese, the product can 
be held and stored until prices are high. | 
2. As regards the loss of fat in cheese-making and butter- 
making, we may put the average cheese-factory loss of fat at not 
less than seven pounds of fat for each hundred pounds of milk- 
fat; this may not be high enough, as we have few data to base 
the opinion on. This would be equivalent to a loss of one pound 
of fat for a little over 400 pounds of milk or about one-quarter of 
a pound of fat for 100 pounds of milk. In the case of butter- 
making from the same milk, by ordinary processes of creaming 
by gravity-setting, of churning, etc., as in the case of the average 
farmer, the loss would be not far from half a pound of fat for 
every hundred pounds of milk. By using a centrifugal machine 
for separating the cream, and by skillful handling in subsequent 
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operations, the loss of fat can be reduced to less than six pounds 

of fat for each hundred pounds of milk-fat, which would, in case 
of milk containing 3.5 per cent. of fat, be equivalent to a loss of 
one pound of fat for 500 pounds of milk or one-fifth of a pound 
of fat for 100 pounds of milk. 

As to yield of cheese and butter, the average yield of cheese on 
the above supposition would be about ten pounds of cheese for — 
100 pounds of milk. In the case of butter, as made by the 
average farmer, the amount of butter made from 100 pounds of 
milk would be about 3.5 pounds. In the best creameries, the 
yield would not be less than 3.9 pounds per hundred pounds of 
milk. 7 

To realize twenty-five cents a pound on each pound of milk-fat, 
the cheese would have to sell at 8.75 cents per pound; the butter 
for 25 to 22.5, according to the amount lost in making. 


XU. GENERAL SUMMARY OF RESULTS OF INVESTI- 
GATION OF CHEESE. 
Loss oF Mink CONSTITUENTS IN CHEESE-MAKING. 
1. Fat. 

a. The actual amount, as well as the proportion, of milk-fat 
lost in the whey increased gradually, but not uniformly, when 
the amount of fat in the milk increased. 

b. The average amount of fat lost in the whey in all the experi- 


ments was about one-third of a pound for 100 pounds of milk, which 


was about 7.5 per cent. of the milk-fat. Taking only those experi- 
ments which most nearly represented average factory milk, the 
average amount'of milk-fat lost was one-quarter of a pound for 
100 pounds of milk, which was nearly seven per cent. of the | 
milk-fat. 

c. While it was true that the loss of fat increased, both abso- 
lutely and relatively, when the amount of fat in the milk 
increased, it was not true that all the additional fat above four 
per cent. or even above five and one-half per cent. was lost in the 
whey. om 

| 2. Casein and albumen. 

a. The amount of casein and albumen lost appeared to bear 
no definite relation to the total amount of casein and albumen in 
the milk. 
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b, The average amount of casein and albumen in the milk ir ~ 
the eight experiments, was 3.48 pounds per hundred pounds of 


milk; of this amount, about twenty-three per cent., or about 0.8 


pounds, were lost. | 

c. The irregular variations in the proportion of casein and 
albumen lost were probably due to variations in the conditions of 
manufacture. 


3. Loss of fat and of casein and albumen in cheese-making as . 
influenced by proportion of fat to casein and albumen in milk. 


a. When the amount of casein and albumen in the milk was 
nearly the same as, or greater than, the amount of fat, the loss of 
fat was least. When the amount of fat became considerably 
greater than the amount of casein and albumen, then the loss of 
fat increased. Comparatively large proportions of casein served | 
to hold the fat more completely in the curd, as would be 
expected. 

b. The amount of fat in the milk appeared, in no way, to have 
any influence on the amount of casein and albumen lost in the 
process of manufacture. 


INFLUENCE OF COMPOSITION OF MiLK ON COMPOSITION OF CHEESE. 
leekat, 


a. ‘I'he proportion of fat in the cheese showed a tendency to 
increase, but not uniformly, when the amount of fat in the milk 
increased. There were about 24 pounds of fat in 100 pounds of 
cheese made from the skim-milk, while 100 pounds of the cheese 
made from the milk richest in fat contained about 45 pounds of fat. 

6. Under the conditions of manufacture employed, cheese con- 
taining 30 pounds of fat per hundred pounds of cheese could not 
be made from milk containing less than three per cent of fat. 

c. The fat exercised a greater influence on the composition of 
the cheese than any other constituent of the milk. 


2. Casein and albumen. 
-a. There appeared to be no relation between the amount of 
casein and albumen in the milk and the amount of casein and 
albumen in 100 pounds of cheese. 3 
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3. Composition of cheese as influenced by the proportion of fat to 
casein and albumen in milk. 


a. When the casein and albumen were present in the milk in 
largest quantities relative to the fat, the proportion of casein was 
greatest in the cheese ; and when the fat in the milk was greatest 
relative to the casein and albumen, the casein in the cheese 
was least. | 


INFLUENCE OF COMPOSITION OF MILK oN YIELD OF CHEESE. 
Pel at. 


a. The yield of cheese increased when the amount of fat in the 
milk increased, but not uniformly so. 

b. In three experiments the increased yield of cheese was wholly 
due to increase of fat in the milk; while, in the other experiments, 
the increased yield was mainly due to increase of fat in milk. 


2. Casein and albumen. 


a. In several experiments, the amount of casein and albumen 
in the milk exercised no influence whatever upon the increase of 
yield, while, in the other cases, its influence was small as com- 
pared with that of the fat and less, even, than the influence of the 
water that was retained. 


COMPARISON OF CHEDDAR AND STIRRED-CURD PROCESSES. 
1. Loss of milk-constituents in Cheddar process. 


a. Fat.— In one case, when the milk contained about four per 
cent. of fat, the proportion of. fat lost was the same in both pro- 
cesses; in the other case, when the milk contained nearly 
five per cent. of fat, the loss of fat was less in the Cheddar 
process. 

b. Casein and albumen.—In one case, the loss of casein and 
albumen was three per cent. less in the Cheddar process than in 
the stirred-curd process ; while, in the other case, the loss by the 
Cheddar process was seven to nine per cent..less than in the 
stirred-curd process. The causes of these differences were prob- 
ably due to variations of conditions not, in any way, related to 


these processes. 
38 
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2. Influence of Cheddar process on composition of cheese. 

a. Fat.—The cheese made by the Cheddar process contained a 
larger proportion of water and a correspondingly smaller pro- 
portion of fat than the cheese made by the stirred-curd 
process. 

b. Casein and albumen.— The increase of water retained in the 
cheese by the Cheddar process caused a corresponding diminu- 
tion in the proportion of casein and albumen in the cheese. 


3. Influence of Cheddar process on yield of cheese. 
a. In both trials, the Cheddar process made a larger amount of 
marketable cheese, producing one pound more of cheese from 100 
pounds of milk than did the stirred-curd process. 


CoMPARISON OF COMMERCIAL AND HoME-MADE RENNET-EXTRACT. 

In the two experiments, in which comparisons were made, no 
difference, in any respect, could be noticed that could be attrib- 
uted to difference in the rennet-extract used. 


CHANGES 'TAKING PLACE IN THE RIPENING OF CHEESE. 
1. Total loss of weight in ripening. 


a. The loss of weight varied, for the first five weeks, from 6.58 
pounds to 9.30 pounds for each hundred pounds of cheese. 


2. Changes of fat due to ripening. 


a. There was a mechanical loss of fat, the exact amount of 
which was difficult to determine. 


3. Changes of case due to ripening. 


a. There was practically no appreciable loss of casein during 
the first five weeks. | 

b. Analysis of two green cheeses indicated between one and two 
per cent of albumen in the cheese. 

c. There appeared to be a general tendency for the insoluble 
casein to become less in quantity and for the soluble nitrogen 
compounds to increase. 

d. The soluble nitrogen compounds showed a tendency to 
increase more rapidly in the cheeses containing the larger amounts 
of fat. 
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4. Changes of acidity due to ripening. 
a. The acidity showed a marked tendency to diminish as the 
cheese became older. 


Some Pracrican APPLICATIONS. 

1. Milk-fat as a basis for purchasing milk at cheese factories. 

a. The method of paying for milk at cheese factories accord- 
ing to the amount of milk delivered, regardless of its composition, 
is unjust to the producers of the better milk. Payment for milk 
on the basis of the fat contained in it is the best method yet 
proposed, mainly for three reasons, (1st) the milk-fat appears to 
exercise a greater influence upon the composition and yield of 
cheese than does any other constituent of milk, and, therefore, 
forms a just basis for estimating the cheese-producing efficiency 
of factory milk; (2d) payment for milk according to its fat 
encourages and induces dairymen to produce a better quality of 
milk; (3d) payment for fat in milk removes any temptation to 


adulterate milk. 
2. Skimming factory milk. 


a. Taking the average factory milk of this State, it is probable 
that it is none too good for cheese-making and that removal of 
cream diminishes both the yield and quality of the cheese. 

6b. It seems probable that, under ordinary circumstances, a 
better money-return can be expected from average factory milk 
when made into whole-milk cheese than when skimmed partially 
and made into butter and skim-milk cheese. 


XIV. COMPARISON OF DAIRY BREEDS OF CATTLE 
WITH REFERENCE TO PRODUCTION OF BUTTER. 


It is the purpose of this report to present and discuss briefly . 


the data that have accumulated up to December 1, 1891, in 
connection with the making of butter from the milk of the various 
individuals of breeds undergoing experiment. This will enable us 
to present the records of one or more individuals of each of six 
breeds for the first period of lactation. We are not yet able to 
give the complete record of four or more individuals of each breed 
‘for the first period of lactation, as we shall Le able to do later. 
Special caution must be given, therefore, in regard to drawing any 


> 
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general conclusions from the results presented ; for, until we have 
complete results from all the individuals of each breed, we can not 
establish any conclusions that may be regarded as definite and 
reliable. However, it will be seen that very much interest 
attaches to the results thus far obtained. 

In order that those who are not acquainted with the previous 
history of this investigation may have a complete understanding 
of the character and objects of the work, they are referred to the 
following Station publications for the plans proposed and the 
results already secured : 

(1.) Eighth annual report of director (1889), pp. 14-91. 

(2.) Eighth annual report of chemist (1889), pp. 153-208. 

(3.) Bulletin No. 18, new series, November, 1889, on “'Testing 
of Dairy Breeds.” 

(4.) Bulletin No. 20, new series, June, 1890, on ‘“‘ Pedigrees of 
Animals under Investigation.” 

(5.) Ninth annual report of chemist (1890), pp. 173-242. 

(6.) Ninth annual report of farm superintendent (1890), pp. 
400-444. 7 

(7.) Bulletin No. 34, new series, August, 1891, on “ Comparison 
of Dairy Breeds of Cattle with Reference to Production of 
Butter.” 

For a full description of the chemical work connected with this 
investigation, and for a full statement of the methods employed 
in creaming, churning, etc., the reader is referred to the chemist’s 
report for 1890, pp. 197-206. 


LenetH oF Lactation PERIOD. 


The unit of time adopted for the purpose of comparing the 
breeds in regard to their production of milk, butter and cheese is 
the first ten months of each period of lactation. While the period 
of ten months is probably considerably longer than the average 
lactation period of the cows of the average dairyman, the present 
tendency in the best dairy practice is to utilize the cow as long as 
possible, and with our best dairymen, the lactation period is pro- 


bably made to equal or exceed ten months in duration. 
a 
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NuMBER oF InpIvIDUALS OF EacH BREED USED FOR COMPARISON IN 
THIS REPORT. 

In the tables which contain the monthly averages of the different 

breeds, the number of individuals of each breed is indicated below : 


























| | | 
MONTH OF | Numberof|Numberof| Number of | Number of | Number of | Number of 
LACTATION. | Ayrshires.| Devons. Guernseys. | Holderness. Holsteins. | Jerseys. 
; art wy way | 
een... 2 2 2 2 La 
A a a 3 2 2 2 1 2 
= HE BA ae 3 2 2 2 ds 2 
1 ea 3 2 2 2 1 2 
ye 3 2 2 2 1 3 
1 Sia 3 2 2 2 i) 3 
Pusat \) 2s) 4 1 2 2 1 3 
SE panaretlcnies| 4 1 Do | 2 J 3 
Oe gee | 4 1 9 2 1 3 
10) ae | 4 1 2 2 if 3 








_ ——# eee — i eet 





Owing to unavoidable difficulties connected with the organiza- 
tion of the investigation, it is probable that the results obtained 
from the second period of lactation will afford a more complete 
and satisfactory basis of comparison in all cases. 


Metuops EMPLOYED IN CALCULATING AVERAGES OF Montruiy YIELDs. 


The months of lactation are made to coincide with the calendar 
months, since the records are all kept and the changes of rations 
made by calendar months. It, therefore, happens in most cases 
that the first month of lactation is less than a full calendar month 
In calculating the monthly averages, for obtaining monthly yields 
of milk, cream, butter, etc., the first month, if incomplete, is 
calculated up to a full month. 


OUTLINE OF DATA TO BE PRESENTED. 


The data will be presented and considered under the following 

heads : 

1. Cost of food consumed and of butter produced. 

9. Fat lost and recovered in butter-making: (1) Fat in milk ; 
(2) Fat in skim-milk ; (3) Fat in cream; (4) Fat in butter- 
milk; (5) Fat in butter; (6) Yield of butter; (7) Butter- 
making efficiency of milk-fat’; (8) Summary of results. 


ae ir Se ES es OT EY nS) ae 
9 Pe BAAR NS ¥ ’ Sa PY 
eke : 
iris 
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3. Relations of milk; cream and butter: (1) Pounds of milk 
required to make one pound of butter ; (2) Pounds of milk 
required to make one pound of cream; (8) Pounds of 
cream required to make one pound of butter ; (4) Per cent. 
of fat in cream; (5) Summary of results. | ? 

4, Daily yields milk and butter. | 

5. Monthly yields of dairy products: (1) Pounds of milk; 
(2) Pounds of skim-milk ; (8) Pounds of cream ; (4) Pounds 
of batter-milk; (5) Pounds of fat in milk; (6) Pounds of 
fat in butter; (7) Pounds of butter; (8) Summary of 
results. : 

6. Temperature and time of churning. 

7. Fat globules of milk: (1) Relative number of fat globules ; 

(2) Relative size of fat globules. 


Cost oF Foop CoNSUMED AND OF BuTTER PRODUCED. 


The composition of the foods and of the various rations given 
the cows under investigation, are fully given in the director’s 
report. The values assigned to the food materials are the regular 
market. value at the time they were purchased and fed, and are as 
follows : 


Clover hay..... hte Sa pie een ke Sash se eve iw 8 aie 6 er $12 00 
Mixed-grass ay 2. tin sivisteeevabiscd ec pic's cis 6). es eile ae 10 00 
PR ABUA LOC ao cer ike ts ag > Per tela ane ec era Lule dsm swe 3 00 
BROT 2G) 215110 414 Lvieloats we avd ne ay Meta iets. «se 2 00 
NEAT SOLAS esi theeie eroth mia a elate bam telah eee URanmm ey» cig haan aan 3 00 
OORT MOB L Caine arabe rats aig pate] kie'a) Clem tO >, 6 lees ete en 20 OU 
WHOS bSDEAD. «sec wis vce he ek BARE Mie iis Ohke « bans ee 20 00 
Ground ‘OBbS( i). te aeaie auioia'y sie sdieleuete simon’ © 6 aye a uke De de © ole Ream 
Linseed meal (oldmprocess) 5 (Rese tse cata eee 26 50 
Linseed meal (new process)............ pp Re ok i oo 20 00 
Gluten meal) .': cleaned ue tis ies s/s op MRIRRMEIAG b at's ae wlole isl cu) a 27 00 
By beat middlingsti. smemms'. +. saiettes + 6 cs. o eis c ciieers a 20 00 


PALLON-SOCd MOAl:'s su eetlals s seuanmee c's eb ele ove 3 5 meinen ae 29 60 





It will be noticed that many of the foods were above their 
average market’ price. 


Pe Ri tale ek tale OR Slate Oa (Sst COA NM RR aah Sea RY AN 
x ; Pal " mat” | 5 ( 7 ‘he pei Ke) mt 1g al: it: ‘ely DAY ? j Pe ~ 


‘ 
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TaBLE SHowina Cost or Foop Consumen. 











TAGHATTON. pAvrehires.| Devons. | Suern- | Holder- | nolemme Jerseys. 





| be oy Seber t: $1 31; $1 20 | $155 | $0 63 BP $1 13 
Pica e Rone 3 60 2 83 3 23 3.72 | $5 24 4 11 
CELE aa ai ei 417 3 41 4 04 4 65 5 67 5 19 
Pe rieek ajeta.ce 60% 4 84 3 32 4 33 4 00 5 83 4 71 
Dir aletsha chete ors « 5 22 3 33 4 48 3 93 5 06 4 85 
nck Ai aie eceali 4 54 3 45 4 66 3 50 5 81 4 76 
(LS a 4 67 3 70 4 35 3d 69 5 73 4 51 
ee 4 39 3 20 4 21 3 50 5 12 4 59 
“15S ee ae 4 61 4 31 3d 66 3 59 5 09 4 41 
UD aS 4 92 4 33 4 08 2 46 5 48 4 35 











Monthly average for the first period of lactation : 


ley DO VOMUE rete se as sce tina's Les oie tae Ranger anaes $3 37 
P3y) PROM MOTTIORE Cit oes sis wine an 0 0 see .cle 6 8 Hataele et oe olen anemelate 3 46 
to UUM AMOR Onn 0's 5 bh slein dios bo t.a'u's' so 5 hele, SU Dee ee eee ann 3 94 
(4:) Ayrehires 6.0703. 5005 64 EUG. MCR CLP a Se ae 4 33 
OD. Pe meN UMN era aR eG Beta ts istald We a's 2k he detaueiate eae ys 4 46 
RU ineMeCI TCLS Ste vere tra CRUE Note diols! s: 6 raje 6 si ab ga ele eid winking 5 45 


The table given below, which shows the cost, in cents, of the 
food consumed for each pound of butter made, is based upon the 
figures given in the table above and those in a table presented 
later, which gives the average number of pounds of butter made 
for each month of lactation. 


TaBLE SHOWING Cost (IN CENTS) OF Foop CoNSUMED For EacH Pounp 
oF Butter MApE. 




















Oath 1S, |Ayrshires.| Devons. pe Holder- | Holsteins.| Jerseys. 
Oe ae 14.24 | 15.00 9.57 8.63 |! aimee 9.96 
ME cl s.s «0s 16.14)1..17.69 | 11379). 20.00'|, SaaGhet4. 73 
ris... 's 92.18 |'-20.42 | 15:42 | 25.69 | I9sbp ) 19.96 
ae | 23.38 | 20:00 | 16.59 | 23.81 | 260740) 17.64 
ee: .... 26.77 | 28.61! 15.45! 24.561 23.87); 16.61 
ae... 94.41 |) 23.31'|. 16.94 | 24.65 1} 21705 | 18..74 
ip a 26.84:1°°29.83 |. 16.41 | 24.93; 2Ie82 | 18.18 
Ciemeiaet. =. 28.50 | 238.20 | 15.36 | 26.00) 21.60 | 18.36 
DOREnS s . « 27.00 | 24.08 | 18.66 | 25.30] 20.36 | 17.85 


Poca... | 27.45 o 17 | 17.21 | 19.8dnS.00 | 317.76 
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Monthly averages for the first period of lactation : 


(1;) Guernsey cama... . 2 ctME I, os cn es oe + oo 14.70 
(22) SOLSOYS . I . +s aR glo se sce eee eee os 16.70 
(3) Holdernesaqmmme. ; >. 0n)ssenee Toba. .... 0. eos. 22.04 
c+.) (DeVOnS ..\stmmennih it. =< CMTS SUEUR ds oe ee ho eee 22.17 
(5.) Holsteins .: 7pm ..), .. 5 we RT ete (MME nls’. «0's = la’ StS 22.61 
(6.)Ayrshires \. 3 Gomme eek cia clo e's ole os 5 tate ISSR a F's 23.03 


In calculating the cost of butter production in the foregoing 
table, the food alone is considered. The skim-milk and butter- 
milk are worth something, but there is no recognized market 
value for these by-products, and it is considered best to leave 
them out of consideration, and to calculate the cost of the butter 
without reference to them, 

For the sake of uniformity in making our comparisons of the 
breeds, we have arbitrarily adopted ten months as the duration 
of a single period of lactation. In actual dairying, if a cow were 
productive ten months in each. year, and non-productive during 
two months, the cost of keeping her twelve months would need to 
be considered in order to find the actual cost of butter produced. 
The actual cost of her production would be based, not upon the 
cost of her food for the ten productive months, but upon the cost 
of her food for the whole year, the non-productive as well as the 
productive period. However, in this investigation, we are not so 
much concerned with actual cost as with relative cost of butter 
production. Therefore, calculating for all breeds alike, the cost 
of butter production from the food consumed during the same 
productive period, we secure values that show the true relative 
cost of production for the different breeds. 


Below, we present the profits given by each breed from the. 


butter production of the first period of lactation, cost of food alone 
being considered. The price of the butter is estimated at twenty- 
five cents per pound and the cost of food is the same as given 
above. 


PrRoFIts FRom Burrer PRODUCTION FoR THE First PERIOD OF 


LACTATION. 
(EP ICTMOEDSCYS .... SoM. oe. clus be es cee ae $27 60 
(ZAR CESEAS ..... cee RMI h. 6s <ie piles ws ce mn «see 22 15 
(3. )PRLOIMIDS . 2.5) Cua <5. 0 SMM... Cs ae 5 75 


hh ee 2) ee ae 
Ha byes ats Pe va BNR Fae 
i aN Die, ond ae 
i " aes ‘ me 4? 7 


oe 
Mee 
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CpmeEOLUCGINGAS ena. kU ee a. - . samme NOL: 6S 
Ce SEIT S22 EEE Rt SSO ise. 4 30 
Se eS DITOS peemeel (3 Geli cls sss. ele ee. . ol 3 70 


Far Lost anp RECOVERED IN BUTTER-MAKING. 


The data presented in-the tables below are derived from the 
monthly averages for the first period of lactation; that is, the 
first ten months of lactation. In the case of the fat in the cream, 
skim-milk, buttermilk and butter, the data are presented in two 
ways; first, the number of pounds of fat lost and recovered in 
100 pounds of milk is given; second, the proportion of fat in milk 
lost and recovered is given. For example, in one of the tables 
given below, under “Fat lost in skim-milk,” we see that the 
Guernseys lost 0.32 pounds of fat in the skim-milk from 100 
pounds of milk. The original amount of fat in 100 pounds of the 
Guernsey milk was 5.02 pounds. The amount of fat lost in the 
skim-milk is 0.32 pounds and this amount is 6.4 per cent. of 5.02, 
the amount of fat in the milk. Therefore, we say that the 
proportion or percentage of milk-fat lost in the skim-milk is 6.4 
per cent. Taking the Jersey skim-milk, the fat lost is 0.37 
pounds, while the milk contains 5.68 pounds of fat for each 
hundred pounds of milk. Here the actual loss of fat in the 
skim-milk from 100 pounds of milk is greater than in the case of 
the Guernseys, but the Jersey milk contains more fat to com- 
mence with, so that the proportion of fat lost is very nearly the 
same as in the case-of the Guernseys, being about 6.5 per cent. of 
the milk-fat. In the following tables it will be noticed in several 
cases, that while the actual loss of fat is greater in one case than 
in another, the proportion of fat lost is less in the case where the . 
actual loss is greater, since the amount of fat in the milk, at the 
start, is greater in the latter case. 


1. Pounds of fat in 100 ae of milk. 


BUGXBOYS 00. os sie ula aes ote one meee ee 5.68 
(2.) Guernseys ....-. i OA SEI 5.02 
(3.) Devons ............ een tee eee ee ett ttt t eee es 4.46 
STS... .. eek... ei. . 3.74 
OEEECAS. .. sce cs eh. ee es > aa 3.60 
(Gir Ayenores.........8 Bete VED co « sinlene Go ae 3.50 





Aveo d <i 
CEN iy | 
aaah 
y Le ee 

Ba 
Pity 3. 
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2. Fat lost in skim-milk. 
Pounds of fat in skim-milk from 100 pounds of milk: 


(Ti) Guernseyamemy: .. ) cs eee ee ee Noes OTSE 
(Zi POYSCYS 5 MMMEMy . «oss IIMs Le oe eco ee «= cee 0.37 
3.) Holdernesdimmmy. . 0 Sun uemee toni... ees cc ees) ¥en 0.44 
(4:) A yrshiresiamny: «|. ces tetris ss cette. ss oo es ae 0.55 
5.) Devons . .)gmaeoei . 7 SS Tepe tec PREC Sn ve <a» 0: 24 oe 0.57 
(6.)' Holsteins Pommereme sy ce tects. t\-. . GeMRA Gls’. 0 sb ww opto 0.68 


Percentage of fat in milk lost in skim-milk : 


(1.)  Guernseys. . oer amet. cs so poe alae oe A 6.4 
(2.) JOrs@ys .o'.. isn PTR a. o's os) old ole cn 6.5 
(3.) Holderness ©... 2.) eat iitewi ss 5 osc ass» wie > ote 5 eine 12.2 
(4.) Devons. . soci. ottntmatstinre’s 2 + wle.c sievsle iinie' = ws tein yan en 1257, 
(6.) Ayrshires . 0:55. capes © +0 -soeelateams » oy ir ee PP ve ei 
(6.) Holsteins . oo... .ci0 Sa o's «oie a pM bh» do oh eo 18.2 


3. Fat recovered in cream. 
Pounds of fat in cream from 100 pounds of milk: 


(1.) Jerseys ...... 5 Lig GLAM SIs oh wine's 5-0 le ip sels SeNeNE ee 5.31 
(2.}) }GMOLNSG YS), AieeeeMeN G's x0. on 5's bus che rise «wip a ee 4.70 
(SDB VOTAG athe ole vise 5b 0 0's os) abn so Valente sete etal ee 3.89 
PE ELOIMOPNegs ie iiisie e's We ole ebb bees ele 6 uh eNGia ee 3.16 
(Bi) Elolsteins esse. bees cade buletea eet eth Lupe en 3.06 
C6.) GAVTEHIT OR Cu iit stele) cis aleib's be '= bis} 9 5s weg aioe Piped ry 2.95 


Percentage of fat in milk recovered in cream: 


(15); Guernseys oo. ee. ee tices e bie de Sinip'a +o» so te peer 93.6 
(DJ OEBYB ishilcssewiais sinh beeen hoe eames 6.0 Rs. 93.5 
(8.)) Holderness ico 05. ooh sb uhoie « eelgeetsta’> so) sft od en 87.8 
CE) DO VONS choise /ein's aleon oN inseroltte Rannetaree aes MERE 87.3 
(B.) Ayrsbives’. 2350065 Pe ate hie sar sicoermin les st caress 84.3 
(6.) Holsteing iar as iia. sso. 2 Lys a esas Moeitle’n noe, eeiate hiss, a 81.8 


4. Fat lost mn buttermilk. 
Potnds of fat in buttermilk from 100 pounds of milk: 


(1.) Devons iris erie ens ss baa aw b's co 5 0) eee nn 0.03 
(2,), Guernsey: .\cipmieemeinis anne es +s «ls'6 5 «sss He. ees 0.03 
£O,)) FLolderness. .'s stigmas’. ccejeee +. ++ 6slcids sop clammy claus 0.05 
PLQNOTSCYS 2... «s «'s GEMM R a 0s <0. oo c.s viplss «ons? cialis 0.06 
PAA NITOS . .. LLEMNOMRro re... s y siNlaltle tie’ «'s biel nt. . cae 0.09 
CE EAGERCOINS 2... ava e CMMea ss «ooo Miplelmiet < s en cae ays). cam 0.12 





” 
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Percentage of fat in milk lost in buttermilk : 

Wem DOVONA Gamer. 6 he ce wwe oe, re 0.7 
Ree CKULOTNSOVRm rin. iees se . Yi eare 1.0 
Re MOTHO YS a PeE re iris’. 5 6 oye eels... sae Bar 5 « tet 
ie PECLOIO GOINGS ie 70% -locle se an phon...... ee 1.4 
COP AVIADITGRi tie esc see ois sles Vademdaitecs s.... nna 2.6 
(6.) Holsteins ......... Wraeilet lets cles/a ie cael «+++ + + 9h 3.2 


5. Fat recovered in butter. 
- Pounds of fat in butter from 100 pounds of milk: 


MPEG EHOM Sa. o.oo tine cicie bc sees cece on algae a aeanen A 
RR AUOLESOYS 200 u ccs cere Min aie os eee a ce soy eh eee 
CO) LEN) ar) 51 MR A pe 
CAP RELOLGOTNOBE 5's \e ss eae alec nes oes 3 + 5 cae Meron ree 
CO ePPOISPOIN Re ees. os seta this cess e+ 0+ (areemnene RO 
OO MARTE DR TOMES o's. 5 soe wise cares «os aa LO Le Git tela aa, he 


Percentage of fat in milk recovered in butter : 


CL. i GrgeeHaGYRie cic... need fil ajels ae’ et ela «01s, chereumay cats Wl annem 
CO. WRIGESB YR IH cis Sc sche! iiia ek Seis Oe iat byahoreia'e Bey DER Ue oS eee 
Ge ME REOLTIGSE oh (dio aly sey e/a o's. of, So /4! ai cla w banidavalace We faces: 
Gee MRT eae a lyin cia as\Ri ave Wei als. alive eo e\'s's. sin a Sradelaatare «sland s 
(6:)) Ayrehires).c oF... 6... Ay ee eee eae ss SEs camara ata Seas 6 
GRR RENIN ie MG siete (e siete ts loca alte cies jisle a nied oe ina sees 


6. Yield of butter. 
Pounds of butter made from 100 pounds of milk : 


BUTEMNOTHOVA ecu memnrey fi 0 a CaS it ie ehel di whe oli dle, sie «e/a cies « og vial 5.95 
eee POENSOV Aime tere oils 's oahu euava otssoheiwoeie arsieveWunietnns es W alg « ah SM 5.38 
UME VODS Cee ace ok socal ia Ga toele wale Gira} sl falepayele «\& 4) aa ecotaleeae 4,32 
MMMM RR CLOL TOSS ere cdl. cite a Mine (clailc's: dictate cia'e'e ala by wc iateipmanenintergye 3.54 
IREICISUOITIE Beyer e eras ales esmeley eye es BP Biren: 3.29 
Pee EAU ESMIPOS Scie cet aie elajsiee ee « eee e .. Oae pas s/s we 3.26 
7. Butter-making efficiency of milk-fat. Dre 
Pounds of butter made for one pound of fat in milk: 
MIA TVOINSOYS « sila a ily cane cs se eedleacse sss... me ib. OF 
BEMMEROREOYS cbt. .  Seiiias Sune ds ccplae ss + os ais ns 6 1.04 
PesmatOlGeCINOSS.... Ffeeius css. Gia! s1R Gs oe 06 + = (ata nr 0.98 
_ (4.) Devons ............ ot AG a os eae 0.97 
POSPRMEPTSHITOS...- o's ricci s-s ee), ore... 0.93 
(6.) Holsteins ..... ROP scum hs 6 oie mg 0 al 0.88 
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SUMMARY OF RESULTS. 
a. Far in MILK. 

The milk of the Jerseys contains the largest amount of fat. 
Taking the amount of fat in a given amount of Jersey milk as 
100, the amount of fat contained in the same quantity of milk 
of the other breeds will be indicated in the following arrangement: 


(1,) Jerseys, .. «ss upguemeavenieteaueaa-s . i 2 Sts MUMRMEMMEala ‘os 0 + « wi slale 100.0 
(2.) Gruernseys.. ). ss ieiete @ratene Maruti dy ss '« 1), d/~! punt een mame Mig cvE o gust d's 88.4 
(3.) Devons 0.5.0 4.89R Nae et intel at. cs s+ 0 alg re ie -t  a 
(4.) Holsteins .\. ..:. ¢ deem eames 5. '.'» wos «a 0 Uae an 65.8 
(5.), Holderness .. ....'-'s\s\sibemyeininiesie.. sls. 10.4 + «se ee hitethe ota 63.4 
(6) Ayrshires'......-... ee ec. oa ee 61.6 
b. CREAMING EXrricteNcy oR Proportion OF MiLkK-rat RECOVERED 
IN CREAM. 


The milk of the Quernseys creamed most completely. For 
every hundred pounds of fat recovered by the Guernseys in the 
cream from a certain amount of milk, we shall have the following 
amounts of fat recovered from the same amount of milk in the case 
of the other breeds : 


PAN YOUR ONTIOOYS, 2 515 f:5 ht Je 'sid'e a be o'oa's nce bb bo 6 oie Pack leo oh ee 100.0 
CARA CLOVER) arco si ela ies kG pnieie.s slates 4s S’h'mm a5 etal henna 99.9 
(2) CELOLGOTNEBS 6 sini sin AAI apiece Me tlaw ae'qe © soles ts ha 93.8 
CEP LIOVOUBS) i'c » hs tas) wioaenanee an beaW wiglib cub ce sia 93.3 
CB AVESHITOS 0.0 56 ico aloe eletea Siecle Sapmedetmie s/c) So). on 90.0. 
(G-) ROIS teins. vi. 28. ie ile atte ae RRC.) ss <6 r 87.4 . 


c. PRoporTion OF MILK-FAT RECOVERED IN BUTTER. 

The milk-fat of the Guernseys was recovered most completely 
in the butter. Since the greatest loss of milk-fat in butter-making 
is in creaming, where gravity processes of creaming are employed, 
the proportion of milk-fat recovered in the butter follows more or 
less closely the proportion of milk-fat recovered in the cream. For 
every hundred pounds of milk-fat recovered in the butter in the 
case of the Guernseys, the other breeds recover the following 
amounts : 





(APASMCRTIROYS..... 7. Uns sho ad'sle ose > ss 5 cee Woe 100.0 
(2.)\iderseye).... 02.0001 OM o's 3s i ee 98 Oe 
(3.) Holderness..........; RRR: ORI URIS 91.9) a 
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Bey DOVONS. Soom eo eee ee Bs OR 90.4 © 
ReyG ae VVGDIVGHMRMTy .. ccereR cls... .... Se oe. 2 86.9 
Ber PRL OWSLOINSMMMY Sheet es... kl ee... 82.0 


d. YIELD OF Burter. 

As the milk of the Jerseys stands first in the amount of fat con- 
tained in it, so it stands first in the actual amount of butter made 
from 100 pounds of milk. For every hundred pounds of butter 
made from a certain quantity of Jersey milk, the amounts of 
butter indicated below will be made from the same amount of 
milk of the other breeds: 


GRIPS OLAV). 5/12 5. cnsolebetebaltiaaliere)e ease « o-.0.4 kee 100.0 
BEM UCTNAGYS 4 cieiis cll dataras ce sce. . «cee en nee 90.4 
Pe TMUIGVODH es cohsic sas. <heieey haan ig 6 oo «oem arame a nanan 72.6 
(Sy) EOIIOINORMe res. eA... ae PENAD GAO 1 'Se ahidta 59.5 
(ihe) PEROUBUOIUS Bit ess oS argh ocelee hint eb 0 9.0 ie Cr RNREIE nl hae taba ea 55.3 
CG.) AV ROM eaters 6 6c niece pay a 'dinie wigs on: Sa nae Od Rta See 54.8 


e. BUTTER-MAKING EFFICIENCY OF MILK-FAT. 

Each pound of milk-fat in the Guernsey milk makes more butter 

than in the case of any other breed. For each hundred pounds 

of butter made from a certain quantity of milk-fat, the amounts 

of butter made from the same amount of milk-fat by the other 
breeds are as follows : : 


Py CRUCTOSGY Mite my fotos wi pridevel stain 5 Sodb oa ssis! oes le Wiele ew a's _ oA OE 
aE VMLOLEOY So meme ecr cient Utaresta Gh tal sie: cave) evgt be: Fiele: mba dye! oe << 2 aM 97.2 
MEE LCULELOTNORAiAtrA Gil haere siobecnicrei chet ei svagisiate’s! dials, sha) dias ‘cama 91.6. 
(4.) Devons..... OCA an Peeve Leeann tt 5 SR EOS AU el 90.7 
PRMPEULONITEB Oe Siecle ee) stays aia ke dicigta wie hate ie! Ua 4 .0\'n melee ter ane 86.9 
RTWB EE OMRLORTG a ete ao) iat cL ese cis Cn Niitiay tires! a" cle! ohets (o,.e MMMRIDE lela een - 82.2 


7. SIMILARITY IN CERTAIN BREEDS. 
In examining the preceding tables it will be noticed that in 
regard to creaming, churning and butter-making efficiency the 
breeds appear to separate quite sharply into three sets of two 


each, as follows: 


(1.) Guernseys and Jerseys : 


Creaming efficiency ..... Ne La ee sO and Its 
SE OLICIONGY saemienek ss ocak... 0.) a 91.0 and 89.1 
Duttersmaking efficionGy..... 20.5 5.......5- semen 1.07 and 1.04 
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(2.) Holderness and Devons : 
Creaming efficiency ....... BF i. IRE | 87.8 and 87.3 
Chitrning’ officleske.... Cen me ss. ee eo os 83.6 and 82.3 
Butter-making efficiency. ..................0. eee: 0.98 and 0.97 
(8.) Ayrshires and Holsteins: 
Creaming efficlenggameni:),|).eaee on... cae rie sk ss 84.3 and 81.8 
Qhurning efficiencymieeeen. 0.84. ...- cee. « 79.1 and 74.6 
Butter-making efficiency.................. tees. 0.938 ‘andOuse 
When we consider the actual amount of fat in butter and 
amount of butter made from a hundred pounds of milk the uni- 
formity is not as striking, the Holderness then being more like 
the Ayrshires and Holsteins than like the Devons. 
RELATIONS OF MiLK, CREAM AND BUTTER. 
1. Relation of milk to butter. 
Pounds of milk required to make one pound of butter : 
(12) OTS VS oie oo ace bch a. 6 wee Chee is ela k fe hts vm 5. biG is ie aan 16.8 
(2:), Grernseys :,..s../s cise ata ole SU ols em rc 8's, «io ee ea ei Pes | 
(3. MIOVOIB | cts k se memNenEret ete ely e's» e:c)ai's s,» 'alcte ea pieeai nae otter ena 23.5 
PAs EEGRCOLTIOSH is" biel e c's tia se’ a)e-e ip: «ado we bipve. che sei eee Pipletotere aan 28.7 
RRR DULLER stoie pis: cots ow eure cect ty elelOiglace Winrtne atinee tate area nie ane fe nip ea 
POV NUELOIBGOINIA 2 5 a 7aik Ss pi oneetwale bie betaine se bleed ch one en 30.9 
2. Relation of milk to cream. 
Pounds of milk required to make one pound of cream: 
C2) }GUCENSCYS: « 570)/5.:. 05 oe we so 6 ho wlataneilgneletaislw's''s.» Us o)ai tenn 3.72 
(Zi) AV OTBOVA «| .\5 vivie'e Wo'p inn n vis nis w inip aleiniale ieiaimtatete ol c\> 5.6 detain 3.89 
— (B.) Devons 0... ee eee cee cee eee cece cee cece cece eee nees 5.01 
C4. ET GIG OYNOBB sso i-' shy 3 shia spain laine, s/ope\ls) aie aller WONRRS coheed a 5.51 
15.) AYTADINOB oo) 05 6 Ui isa /oik sche tene o's wie ys oly eh aoe nae 6.27 
(G.) Holsteins ss) eubcn eae ss die 00 pratima ebaiale Stcee sy, pace an 6.54 


3. Helation of cream to butter. 
Pounds of cream required to make one pound of butter: 





PLONOTSCYS ..,. 6. cis sales CM s'. SS CMU dis 6 sie a o's «chs Se a 4.32 
PA DOWODG.... oo 5 so Vis MiMi ies «:Slgfh ea's"s 8-6 os re he 4.69 
(OP LOIBLGIDS ... s,s. COUN aint se o's O'S ee ee 4.74 
(A) (AyTenITes........ Somes Bass sey clans ss os nn’. 4.91 
(DB, )IRLORIBEYD «..... . cll amMMele ss cisigihlls's os ss » y seem ies... 5.03 
(6.) THOIGORMOSS ... 2... cee hs +o oy ip ss os + web > s.s 5.09 
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4, Fat im cream. 
Per cent. of fat in cream: 


BEUUCISOYS «UMM eh ouine sscc....... ch cee... . nn 20.66 
Me TAOUSURING) HUME oeaie is Ge Svs ics seca ccconis.... ne 19.87 
ReDOVODE |. eet. s Sic op wicks cles. Leek elglelenile's s+. nan 18.97 
DAMM U IRIE CR MEE 0 cities. os voles cece ese uloele os s+ - Sn 18.40 
BUM UICE GBT si oe Sos Lei eale noc aw cic viclce ce cee cae 17.43 
RTI VTE ia a). sso. Lie ata teale ois w bis ec oye coe « oo cleumpae 17.40 


5. Summary of results. 
a. AmMouNT oF Minx Requirep To Make Burrer. 

It required less milk to make one pound of butter in the case 
of the Jerseys than in the case of any other breed. This is, of 
course, what might be expected from the results presented already 
in the preceding pages, since the Jersey milk contains the largest 
amount of fat and recovers most of it in the butter. If 100 
pounds of Jersey milk make a certain amount of butter, the 
arrangement below indicates how much milk of each breed will 
be required to make the same amount of butter : 


CL PUGPROYS. sn. ae ee BPR ae SOU Leas Paha Wes dn cial SURAT an nt 100.0 
RETR SON ei ed a ee a ge og Rim elastin ae 11 Es 
SMR er A ato aie od wag aldleve> wie 4c 0 2 140.0 
OEAGIOOINOSS yor. vos Pbk Sek Ute le sees ces usiee' des ulerciate ¢ 170.8 
Rime E TEC mar iota cla) of hee (Fae ea pelea Coy ee Rgla sc ibise woes: 18323 
RO MMIEISECIN Gt Wirt iy he cis Fue see Coie deo bwlolics basse aed 183.9 


b. Amount or Mitxk Requrrep To Make CREAM. 

Least milk is required to make one pound of cream in the case 
of the Guernseys. This is largely due to the fact that the cream 
from the milk of the Guernseys contained the lowest per cent. of 
fat, and, in addition, the amount of fat in the Guernsey milk was — 
second to the highest. If 100 pounds of Guernsey milk make a 
certain amount of cream, then, for the other breeds, there will be 
required, to make the same amount of cream, the amounts of 
milk given below: 


MPMEETPIDIDSCYA?. .. J crisewiewcice ss. sete. eee s es) oe ene. 100.0 
MEEEIEROVS . ool)... MME Sela v clip sis stole» as 00's 0 + sul emmmEa ls 104.6 
RR SS oS eo 134.7 
DUPMEMEEIOTIIONS .. . . cllwine ey OU. oc slcc.. . os. os + UEC e so 148.1 
PIEERTTOG. . |. Samos. oc'cctas eee s cess ee DL LOS ae 
OU RECTORS, . . . visio wlelemins os so diets ey 176.0 
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c. AMouNT or CrEAM REQUIRED TO MAKE BUTTER. 


To make one pound of butter requires least cream in the case 
of the Jerseys. The amount of cream required to make a pound 
of butter will depend mainly upon two things, (Ist) the per 
cent. of fat.in the cream, and (2d) the loss of fat in churning. 
If 100 pounds of Jersey cream make a certain amount of butter, 
then the other breeds will require, in order to make the same 
amount of butter, the amounts of cream stated below: 


(1.) Jerseys slimes Gren cc wn s+ lla ta mM la ote a 100.0 
(2.) ‘Devons’.:.\. >). s)eeenenene se. . oi os ele AS Pieper 108.6 
(3.) Holsteins’... |).cos, pepe ao Sic wa “spe atpiaiiar onale Micali 109.7 
(4.) Ayrshires..... i RIEU 113.6 
(5:) Guernseys . . . . (sre SRR eas ss 9's Gin) aa > = sla 116.4 
(G.), Holderness. . . ./2-3:.y 0 GeaMRe's «cba o Sic'e'sGaiaimmnele e's <:a)e 5th atomananame 118.0 


d, Per Cunt. or Fat in Cream. 

The cream made from the milk of the Jerseys contained most 
fat. In the case of the other breeds, the amount of fat in the 
milk seemed to have no definite relation to the amount of fat in 
the cream. This is a somewhat uncommon experience, it being 
generally held that by the same method of creaming the richness 
of the cream in fat will vary with the richness of the milk in fat, 
The Guernseys stand second in respect to amount of fat in milk, » 
but their cream is least rich in fat. These averages are based | 
upon work extending over a period of ten months and every effort 
was made to secure uniform conditions in the creaming method 
employed. They can, therefore, scarcely be regarded as the result 
of some temporary and incidental irregularity either in the cows 
or in the methods of creaming. The Holstein milk stands fourth 
in respect to the amount of its milk-fat, while the cream stands 
second in richness of fat. 


Datty YIELDS oF Mink AND BurtTer. 


During the first period of lactation, the average daily yield of 
milk and of butter for each breed was as follows: 


1. Daily yreld of milk. 
Pounds of milk given per day: 
CTVOtsnOIDS .. 2... gE. sme Ss oss Ee oo ee (24.3 
(ASMAVYRIIOS .. 2. ...0, 0 SMM. Mis... a a. rr 
CD: )PVULGRMIOYS . ol dc. Ame so NMI o's od gn Cs 5 0 OR 16.6 





ie hie § if : 
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te.) J OFSCYS: | Were. sos. ee ae Bee se OMS 6. 5. JME 6 at 14.9 
PD ereOlGernGmeeaas. ss oad ss. eee eee... ee Bes ds 14.9 
SEO VODA: HMMM Oe ie vis ee vac we tee « . « te 12.0 





2., Daily yield of butter. 
Pounds of butter produced per day: 


0 NGO) oS i a eM ND) 0.90 
PTE a 2 cyl 0.89 
(3.) Holsteins ............ Pe tapes ae ese og en 0.79 
Peper etrOR fk  heUmee . e See. a 0.61 
PPP IOLOGLNGRS ©... 'Vc Cle. wae vee cee 3 Cc eee 0.52 
GIO VOUG Scie cu isis Meee ie ed so ow te vo ee (0.51 


3. Summary of results. 
The Holsteins gave the largest average amount of milk daily, 
while the Guernseys, closely followed by the Jerseys, gave the 
largest average daily yield of butter. 


AVERAGE MonrTHLY YIELDS oF Datry PRODUCTS. 
1. Monthly yreld of milk. 
Pounds of milk per month: 


GUY MMOLE LCEN IS. Vrrterd Stari cynapicl oaks’ oin/sldiaiayescie '9i ove Peer Copa BLE 743.8 
De RAOE S ASEGR anti ope eared eR via Sistas o\4is') ee arel belo es © oe ee 
Gor PerUGrMBO YS Fe eiatee Mock ile ta eV k lec oe wla es vies ge ave 500.6 
(aap LOIMGINOSE Mu cuary cree eetA ica b belt win sialon s said ole Role 449.8 
(5.) Jerseys ....... DA Rois) Pol eag Ng ie SAP ter eR 449.1 
POR DEIOOV ODS :. ltuemie swe wetaieiee Wetetalie a dea) e'e Cul ol Gi aie vinto’e ee vale Ge 357.0 


2. Monthly yreld of skim-muilk. 
Pounds of skim-milk per month: 


OPM PU TAISLACOMIIS (00h sla) dS ei (reels Tulp is a\se eel e.e b's, 6; « 6 ai emu eM 630.1 
Ga POY EC SDITOR (0/0 ig in wie aie c's wlninie se)» slave's an is o/s 4) amma te eee ee 
(3.) Holderness........ bk a ae Go oS eoid'e eee a alec. ss (nr ne 367.8 
(a GUCIN SOV RRs oii eic'y s olctcne s J alGbitalat vies ses cs sana 365.6 
Pre ruchOLSOYS Ger ists. sie s dinjniais o> «ee cphginlg 4 2S 6 ye ss |: 333.7 
(6.) Devons ...... PUR eiclalels W'e)\s/ «Mele es « 0 cla mis \diall Uae a's. 285.7 


3. Monthly yield of cream. 
Pounds of cream per month: 


CIESRCEDSOYS .. 0s. duces. A) ee CR 135.0 

MME. =... SAMO ieee SET... 8. ss Ce ow al 115.4 

De MUEPOIDIS . . oc'e vigltegie s - aye ets Cie bs oo to see MIN s/s son 113.7 
40 


AY : 
he 





(4) Ayrshires ...\2ien.'..... SY EMMIS 5's ss else pie ca's © oo 93.4 
(5.) Holderness «ceo... ... (epee, oo. cele eee sc eo tm 82.0 
(6:) SDGVODS . ....-/RNMMMe's « .'= -GlMUMIRINEIs soa. cee oo ole ole, oie 71.3 


4, Monthly yield of buttermilk. 
Pounds of buttermilk per month : 


(1) Guernseys : \avpemen sys es PEEL es + oS MMEMMME TALE fess os. Qo oe 108.2 
(2:) Holsteins |... . SCM Metii DRO Tene big eos \« o' « MMMMMRMEE RL) 2 'e. ola co's 89.6 
(3,) Jerseys .\..2 60.) S ain eee een va ae 6 ee RM aia a 88.7 
(4.) Ayrsbires 2...) 1. Gari eee anes + = 3 a «6 eee eiaysinay FoR 
(5.) Holderness...) 2 slaps giamereietine! « - s+ + o's, olson oat Seen, 66.3 
46.) DeEVONS . i. 2... ss 3 oem ga ole 0 =o pivie ss) ie Se reece 56.1 


5. Monthly yield of fat mm milk. 
Pounds of fat in milk per month : 


(1.)) Holsteins |.:.30, >... J sles 8 Oe Da ve eigenen 27.81 
(2.) J OYBOVS Ei eee w/oa ae: < bia RRS 05 elo) ss. w icile wate 25.45 
(3:)\Guernseys.)) 0:2... cies e's Sachse ewes Rie ia a 24.96 
(40) VA yrShires o's eer erate ale cies isis’ s wip ible Wie ain Savane 20.20 
CUES CNS: (fOr A US: 9 ag RR AR LEAS rata ts 
SEMUROWOTIN T\cile ec G'bik e's vb ic a's.¢ cio plats oa ceiisia’s Ge pele eee he en 15.79 


2 6. Monthly yreld of fat in butter. 
Pounds of fat in butter per month: 


(ERD IAFILCTNISCYE! '.'s a 4 co sie se ecetgitietaiieoisieiuip sicleie yhe s\n) 0's oe an 22.8 
Pr) POT SOYA eis s bul sions gave a bee bap ainralbl tials leans D's 6 es) ¢ 5. 22.7 
Hs) SELOIBGOIDA | os ies aplyin nies issmlerm alelateloly re ale Wi emit his’ alvin Soa ean 20.5 
CH VA VER DITOS (501) 2's. 0/0 wrmlnin sit ais 9 oop] ni am i'n OM MBS whe anise AIR ne 16.0 
(bs) 7) Polelerneag i idisc's(stie, 2!02' 24 nrivy atwiete seca tevaral av Rhee ¢\ eek eae ea 13.3 
(62) De yong 1.5) simve Mine atnas: «uid eiaty 3 Ate tale ural Gace ede eer 12.9 
7. Monthly yield of butter. P 
Pounds of butter per month: _ 

Bean sAXUCINSC YS). htc s seems. ss Lamm. oie a a be Seeks ae 26.8 
POGHOrSeys ....../. UM. Li of arate coke ee ae. 26.7 
COM EAOISLOING |. 5:5. 's (5 MOMENI a 6 apie Sal's «co's laa) om 24.1 
(ECR YORIMTOS 0.5...» 4 aeueeme aes ial els © s'e 0 s\46 cle y ante. 18.8 
(6.);eoldemness ..... uae Das esha elidloves' =e. 6 «a SIUC OY w 9g 15.7 
10;) “IROVOTIRI..  .'. . in gy HMMs 90-6 GMB lo Soa, S| 5 6 li 15.2 
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8. Summary of results. 
a. YIELD oF MILK. 


The Holsteins gave the largest amount of milk. Below we 
state the amount of milk given by each breed for 100 pounds of 
milk given by the Holsteins: 


ME TEL etre a siecle 6b. ce cclnwe ce neces + mE 100.0 


RETO ee 5 eo dha cc da es cds cass > 5 pateeeniee 17.8 
ERTS EE e's. 5 si. 5 sec sso eek os co oo 67.3 
SE PTIACETIOSS S 5 o'5 5,05 aids Bisa dis ows woe aisles «oo a caeteeemmoe 60.5 ~ 
EEO VS Te sgeis et cle sa eMIUN se le be eee css eee 60.4 
BEPMEPOMOUN so hc. Ui stnee ese y oe os vee ees eee Je ASO 


6. YIELD oF Fat In Mux. 


The average amount of fat given in the milk per month was 
greatest in the case of the Holsteins. Below we state the pounds 
of milk-fat given by each breed for 100 pounds of fat in the milk 
of the Holsteins : 


Re Wy PUMPMAN etre atin eve ode alata’ C Glelwe's 4 c/slc' evo ie, ea wetchee gl neler 100.0 
Dea eM Rare OU We ed sl os oak 0 ncn’ buns wenis Hewat 91.5 
Pee UOETIRO VAN tate ate Bann eo pia to! S\s0' ed Sieie lb ole wialge he adie’ oe 89.7 
Dea BR ULLON els oe treet or eile la gious: tiaiaisig bisve'e s\ cis! s/e)'e die ae'e + 72:6 
Ce UCECHIO LEONG Yc crate are Caren EE Lies eis sclee eres Lhe tit sibieles ee 57.8 
Gr IO MONS. 50's) s eemamieien tetera rics, sic \ehe. ato: S]es'ai.a/e's'aieae be Re ara 56.8 


c. YIELD oF Fat In Butter. 


From what was stated in connection with the creaming and 
churning efficiency of the milk-fat in the case of the different 
breeds, it is not surprising that the Guernseys, while standing © 
third in the amount of fat yield, should stand first in regard to 
the amount of fat recovered in the butter. If the milk of the 
Holsteins did not lose so much fat in creaming, the Holsteins 
would easily make the largest amount of butter. The question 
arises as to the best method of getting the fat of the Holsteins 
from the milk to the butter without such serious loss. This can 
be accomplished satisfactorily by using a centrifugal machine for 
creaming the milk. As we propose to use a centrifugal separator 
in connection with the second period of lactation, the results will 
be brought out in our future work. | 
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} d. YIELD or BUTTER. 

The Guernseys lead in the average monthly yield of butter, the 
Jerseys very closely following. For each hundred pounds of 
butter made by the Guernseys, the other breeds produced the 
amounts indicated below: 


(1;) -Guernseys Weteieiescsivcce wae ss 6 MoE EG sk + < 0's 5084 a 100.0 
(Z.) SJOrs@ ys... ./Qaemmeneneela try olecg: so a 'o' MMMM SIL". sw au om eene 997 
(3.) Holsteins ...... Ne... MMS sc sip oe 89.9 
(4,) ‘Ayrshires ove yer ieen ries”... a! jlo statues lala 70.2 
(5:): Holderness i)... 2a ryauaiaaetes %.. 3+ +, 3+) 6 etal ta 58.6 
(G.) (DOVONS 2... 2'.:535/5) ic RRS 6 6 wos Sees wha ah gee a a 56.7 
TEMPERATURE AND TIME OF CHURNING. ~ 
1. Temperature of churning. 
Degrees Fahrenheit in churning: 
(Ti) (SOPBGYB: hs... anleein cate RP os IRA RE ey 62.3° 
(2.)' Holsteins: \) sc... 5/55, Senne se srs lols). «ie! create oce een 63.3° 
(3.) Guernseys 2.2). -5 25. cpu oe bee g's oes = oa eleheme sree 63.4° 
(4.) Ayrehires sais: iO Mennrettee os sie 4 'e ee oie se ws pene ee 63.5° 
(B.ED oldernBes cnremireetie ts 6. 2.20 +je vis p viele vueinicig ey ote Me 63.5° 
LD TUROVOUS ole ofa ss se 0's, w= os gees 4 mow ala Mn tece wok ati Oke 66.6° 
2. Time of churning. 
Minutes for churning : 
(1) Guermseyn:, serosa ete. wi aise uie cc's 6 en LAB 31 
C2) Ayrshires |.) teas cut eee titel sais isle soles’ e «\eiel i si rn 43 
C3.) DOVODS 50.5 145505 she ces Wecoareyas wi rereteNetetel 69) 0 ln oka ee ann 51 
(4.)  Tersoye sige eC ee RIS a tatore o's 5/69 ele nr 56 
(6.) Holderness)... Nd. oils Jape ae ele + - ed ae 73 
CG) FOtaterne! oc i08 aii tele ts ap cu ie ta ole wae 1 dies wi My 91 


Fiat GLOBULES OF MILE. 

Below we give data pertaining to (1st) relative number of fat 
globules and (2d) relative size of fat globules. The methods 
employed in determining these data are those devised by Dr. 
S. M. Babcock and described in the fourth annual report of this 
Station. 

The relative number of fat globules is ascertained directly by 
counting the globules by means of a microscope in a known 
amount of milk. For the sake of comparison, it is desirable to 
know how many globules there are in some particular yolume. _ 


~ 
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The volume of milk adopted as « standard for the sake of com- 
paring the number of fat globules’ is one-ten-thousandth of a 
cubic millimeter, one cubic millimeter occupying about the 
volume of an ordinary pin-head. By using so small an amount 
of milk, we get numbers which are not too large to comprehend, 
and which answer satisfactorily for the purposes of comparison. 
The relative number of fat globules means, therefore, the number 
in one-ten-thousandth (.0001) of one cubic millimeter of milk. 

If we know the volume of fat and the number of globules in 
that volume, we can readily ascertain the average volume or size 
of one globule by dividing the volume of fat by the number of 
globules. Since we desire only relative numbers for the sake of 
comparison, it answers the purpose to take the per cent. of fat in 
the milk, obtained by analysis, as representing the volume of fat. 
If, then, we divide the per cent. of fat in the milk by the number 
of globules in .0001 cubic millimeters of milk, we shall obtain the 
average relative volume or size of one globule. As the number 
thus obtained is too small for convenient use, it is multiplied by 
10,000, and the number obtained is used to represent the relative 
size of the fat globules. The numbers representing the relative 
size of the fat globules do not, therefore, represent any actual 
size or volume, nor can they be referred to one standard of size ; 
but, by proceeding in the manner described with different milks, 
we get numbers which can be compared and which represent, 
relatively to one another, the average size or volume of the fat 
globules in the different milks. As pointed out by Doctor 
Babcock, the average diameter of globules would not serve well 
for comparison, unless the globules were uniform in size or nearly - 
so. “But as the volumes of spheres vary, not directly as their 
diameters, but as the cubes of their diameters, and as the average 
of a series of numbers does not determine what the average of 
their cubes will be, it follows, with bodies varying to the extent 
often occurring in the fat globules of milk, that their average 
diameter conveys no definite idea of their volume, which is really, 
in most cases, what is sought. The average volume of milk 
globules, owing to their variable size, is always greater than the 
volume indicated by their average diameter, the difference 
between two volumes being greatest when the globules vary most 
in size. It is, therefore, evident that if we wish to study the 
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influence of the size of globules upon the character of milk, their 
volume rather than their average diameter should be considered.” 
(Fourth Annual Report of this Station, page 297.) 


1. Relative number of fat globules. 
Number of globules in .0001 c. mm. of milk : 


(1.) Jerseys . eae wing. Mr ehicta) bee! oot aa Eins» \» ioe is 8 ee 69 
(2.) GUernse ys eens oie Ccls ieleve «ss SMMMMIBIG oo oie es s nlelalane 79 
(3.) Holderness .......... THEE se «5 5 ee MURINE ial s “ob e' ala gl ett 92 
(4.) Holsteins .......... De URS cto a «+ aol tp eee ta Calls Gata 103 
(5.): Ayershires .'\.2 scene ete ein hte v's + = visi civiett nun 106 
(6.) Devons ............. MSGi sic. 5 +» os ca) a olden steht etn aaa 147 
2. Relatwe size of fat globules. 
Relative size of globules : 
(1') WS OLSOYA |. «oo scp wleluiese MMals's's nies asta eI UMMRR. <0 Gis ae a 956 
(2.) Guernseys «|. « slearie cisetes ce kk SeLamemetD Mie <5 +! 6 ce ree 716 
(3.) Holderness ®. 000 oii. o sins. <a meee fc fete te > <5 ae che ae etna 428 
(4) Aytahires soi... oss) eer leo bik vias >») « wide Deh ate 421 
(5.) Holsteins’ 35:12, eS Wm ieeiee ie 6 5 else ea cle sey’ eae aie malas 405 
(6.) Devons) Jide jeer Rialatote, wns « alesis ele ighe bie hate eisigiet aan 375 





There appears to be a general relation between the relative 
number of fat globules and the creaming and churning efficiency, 
the milk containing the fewer number being more efficient for 
butter-making. In regard to the relative size of the fat globules, 
the larger the size, the more efficient the creaming and churning, 
which we see is borne out in a general way by the foregoing num- 
bers, though modified in some cases by other factors. 


GENERAL SUMMARY OF ReEsvuLtTs RELATING TO BUTTER-PRODUCTION 
OF DIFFERENT BREEDS. 

The more important results that have been presented in the 
foregoing tables are summarized in the table presented below. As 
previously stated, these results are not complete, and they must 
not be regarded as conclusive. Following this summary, we 
present tables containing data pertaining to the averages of each 
breed, and, finally, tables containing the records of the various 
individuals of each breed. Since only one Holstein (Esel 2nd) is 
considered in the averages for herds, her average at present con- 
stitutes the herd average, and is not repeated. So, no Holstein 
herd average appears. | 
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XV. COMPARISON OF DAIRY BREEDS OF CATTLE WITH 
REFERENCE TO PRODUCTION OF CHEESE. 


The results of our investigation of cheese appear to indicate 
that the yield of cheese from a given amount of milk depends, 
when the conditions of manufacture are fairly uniform, upon the 
following factors : 

Ist. The amount of fat in the milk. 

2d. The amount of casein and albumen in the milk. 

3d. The amount of fat relative to the amount of casein and 
albumen. 

The indications are that, when we shall have continued our 
experiments on a more extensive plan, we shall, in all probability, 
be able to calculate very closely from the composition of the milk 
the amount of cheese that can be made from a given quantity of 
it ; and possibly we may be able to do this accurately enough for 
all commercial purposes from knowing only the amount of fat 
contained in the milk. 

Basing our calculations upon the results already secured, we 
will apply them to estimating the amount of cheese that could be 
made from the milk of the different breeds under investigation. For 


this purpose, we assume the following as a basis for calculating: 


the cheese-producing power or efficiency of the different kinds of 
milk : 

1. The loss of fat is made seven per cent. of the milk-fat, when 
the milk contains, on an average, 1.20 pounds of fat or less for one 
pound of casein and albumen, as in the case of the Ayrshires, 
Devons, Holderness and Holsteins. ‘The loss of fat is made eight 
per cent. of the milk-fat, when the milk contains, on an average, 
1.40 pounds of fat for one pound of casein and aibumen, as in the 
case of the Guernseys. The loss of fat is made ten per cent. when 
the milk contains, on an average, 1.50 pounds or more of fat for 
one pound of casein and albumen, as in the case of the Jerseys. 

2. The loss of casein and albumen is made uniformly twenty- 
three per cent. of ths casein and albumen contained in the milk. 

3. The other constituents of the cheese, as water, salt and other 
ash constituents, sugar, lactic acid, etc., are calculated as being 
four and one-half pounds for the cheese made from 100 pounds 
of milk. | | 
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Below we state, in detail, the data upon which the calculations 
are based : : 
AVERAGE PER CeEnT. or Fat In Mix. 


Cle GrHOyS ». cvamme eS. ot ke ‘evasesiee..... i —_——e 5.68 
OURS TEN TEEE.  ioS A  n  i 5.02 
TUTTE OTS | 0 RS) Se om | aS 4.46 
eT 0 OCR kh ne CRE: 
(5.) Holderness,...... STaRMMRRPERMIRs i's? eth' sl ackl'c wide se 68 s\n 3.60 
Br Penis ').0 CONES ek el. oo. he te Bea 





AVERAGE PER CENT. OF CASEIN AND ALBUMEN IN MILE. 


WRITES oe! aie ie 6 '5os sci We eb $6) o's o's oo oo « 0/0 Mae 3.81 
RRRCMB OYA? 0 sl Lig bine eo ee oN gic a's soe os ooo Vana ey ene 3.76 
Cor RITLOE SOY a eer Sa eel ns oe +o «hm pe rE 3.60 
Can VOLS DIPGHPS Meas to. o's dies «bie sls o 0 2 GRR 3.34 
Ce PORPOIBCGLTIE meet if ek habs oso ble 6 scene a 3.23 
(OS) UGIGOPNGRE eee os sac ee als bbe ele ose aM anne) Gane 3.19 





Pounps oF Fat ror Ont Pounp oF CASEIN AND ALBUMEN IN MILK. 


CLA eM Oho 2815 isk guys as wake y's Rae Sh hd alie olinl outs (oh eV ode ten Mirae ae ha 1.50 
(2.) Guernseys ......... Pre et aiis'G shu. siis ora) slefecateisiayars wie =! 1.40 
NS er er reel Ceres Cag fica oul ea Ld 
Pare RPEMIRLGINIG crm TEU h iter NG. eS Saag 1.16 
Bead OF OED OSS ein TOTES Shoei vids a wel die Wielm o/s oe 0 as kuld 
RGM VER TUITOR Sunt MLO Yer epi seals oat eherd'd aiclale oie Gdn waded ¥.seieg 1.05 





An examination of the foregoing tables shows the following | 
points of interest : 

1. The fat in the milk of the different breeds varies from 5.68 to 
3.50 per cent., a variation, between highest and lowest, of 2.18 per 
cent. 

2. The casein and albumen in the milk of the different breeds 
varied from 3.81 to 3.19 per cent., a variation, between highest and 
lowest, of 0.62 per cent. ° 

3. The fat varies over three and one-half times as much as the 
casein and albumen of the milk. 

4. If we compare the breeds with reference to per cent. of fat 
and per cent. of casein and albumen in the milk, we see that the 
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Devons stand third in fat and first in regard to casein and albumen ; 
and the Ayrshires, standing .siath or lowest in milk-fat, stand 
fourth in regard to casein and albumen. The other breeds pre- 
serve the same relative order in regard to casein and albumen as 
in regard to fat. 

5. If we compare the breeds with reference to the milk-fat and 
the ratio of casein and albumen to milk-fat, as in the first and 
third tables above, we see that they stand in the same relative 
order ; that is, the Jerseys stand highest in regard to milk-fat and 
their milk also contains the largest amount of fat for each pound 
of casein and albumen. The other breeds follow in the same 
relative order in the two tables. 

6. The difference in milk-fat, available or recoverable for 
cheese-making, in 100 pounds of milk, between the highest and 
lowest is 1.86 pounds, while the difference in regard to casein 
and albumen, available for cheese-making, between highest 
and lowest, is 0.48 pounds; that is, the fat that we 
can fairly expect to work from the milk into the cheese, from 
100 pounds of milk, varies nearly four times as much as the casein 
and albumen, if we consider the variations between the highest 
and lowest numbers of these constituents, that can be regarded as 
available for cheese-making. 


Pounps oF CHEESE MAapE From OnE HunpRED Pounps or Mink. 


OY) WD OYROY See el Unls se eect meat alae ieee! sislor tes ts >< pat 12.52 
(2:) GUGPNAGYS Oo ot ica staan Ne ek ee isiele'» joa u 0/6sfeetnaani oO 
CBE) EDO VONE A. )s 4,0 he! ola nies teh ra he boseleimca ta lot eke tyr iv! ot date 11.58 
(43) Holsteins. sts sie ieia)sts oe tptatels splot s & wale ee een pk. 2a 7 Aen .. 10.55 
(DeiGAVPBRITOAVCh Weit Waur ease seleta nage ie fies dies sss 10.33 
(6.) Holderness yy eer ei i a tr a ciacs foheie afer ee 10.30 


Pounps oF Mink REQurrED TO Make OnE Pounp or CHEESE. 


(1.,)) Jerseys. Meee, aia i. Se yma Oats skies tie an 8.00 
Fs) QUCTNBO YB" ss, Corbet kieleleds a s!k! sara ee’ hale. o%m,'s ges ai we. 8.40 
EIDEDOVODS .'.\.'. sir) +o Saeimale » «. amon ORE ee, Ue 8.64 
PEO EOLBLOINS o's 2.0). Gee MmMMDh wBBe C'e ne se ces blink Tae Raat © 9.48 
(5.) Ayrshires...... «SUMMED 56 a lpg ons de, Se io RR in 9.68 


(G)ELOLGGENOSS. .... I ee... aes so 9.72 
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In examining the two tables preceding, we notice : 

1. That the yield of cheese by the different breeds corresponds 
to the amount of fat in the milk more closely than to the amount 
of casein and albumen; that is, the fat in the milk exercises a 
greater influence on the yield of cheese than do the other con- 
stituents of the milk. 

2. We notice one exception to the foregoing statement in the 
case of the Ayrshires and the Holderness. While the milk of 
the Holderness contains more fat, the yield of cheese from the — 
Ayrshire milk is a trifle greater. This is readily accounted for, 
when we notice that the amount of casein and albumen in the 
milk of the Ayrshires is greater than in that of the Holderness. 


AVERAGE Montuiy YIELD oF PouNDs oF CHEESE FOR THE First 
. PERIOD OF LACTATION. 


PY A AAOLSUCITIR INDE oho. oi 0 a5 's wie ates eva.la) 0 “ela! ala! s «bs Catena enD Mee ate latua ated nant 

(1.) Holstei 78.46 
RA AUVT EERIE ORD Hass sy. c's su ete « bielscevle: 5 ‘ve, e\= ie epenuneanetar eta sienna 59.77 
CNS CRUE TIRES ee Selec aes dla leuk vhayaile oMe co:'9)% wie)'a: quo ep a sl ope 4) aerlt ate) Fee a 59.60 

Nf 

CAPE ROP ate Wish) s ea Ws So «nines olen < 4's wichita WC ory eh ever tam 56.14 
CRETE REERIOBS era OT oct Gl indie dels 4/2084 eer 'els sina = o/a lay e) sie ajuite alte aielh 46.28 
(OE YONA a cig al Salas ecko acs 6" CERT TNS RIA SURO hss 9 Gar RR 41 .32- 


Cost (IN CENTS) oF Foop ConsumMED FoR HacH PouNnD oF CHEESE 


PRODUCED. 
hurt ULTRA Gieriier ret el coi bey = aig) tin's's's,'e\els ela:e iu, e wim oe eich lane 6.61 
(2.) Holsteins ...... SR PSE CUN SY CEI 9 GC) PURE aA an Ly 6.95 | 
ap T SIP Ose mci ya's chi ahi site cate ¢ yiela aie a tie ae eyes sie e\e la’ «ele 7.24 
BELO ONTIORAT tis 52) 8 nih sh aca laine o's “tie cela apa ev aia st em» (@ papas 7.48 
SEUIPOLAC YVR Needle te sislhaiepiomlesie e's = = 2 ary ola Va Dold eae ars 7.95 | 
Mie MERIC MOTB LE Bierce ec ole'y t dioteke «id sielhid #. oo 0p d's, biog !b iw 4: ce 8.20 








In connection with the preceding table, we notice: 

1. That the Guernseys produce a pound of cheese at least fcod- 
cost, and this was also true of the butter production of the 
Guernseys. 

2. The Holsteins and Ayrshires, which stood highest in the 
food-cost of butter production, stand second and third in regard 
to the food-cost of cheese production ; while the reverse is true of 
the Jerseys and Devons. 
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The foregoing tables do not enable us to say which line of pro- 
duction, butter or cheese, would yield the greater profit in case of 
the different breeds. In order to determine this point more 
clearly, we present below the total value of the butter produced 
by each breed during the first period of lactation and also the 
value of the calculated cheese production. The butter is esti- 
mated at twenty-five cents a pound, and the cheese at ten cents a 
pound, no attempt being made to assign prices varying with the 
quality of the production of the different breeds. 


VALUE OF Burrer PRODUCTION COMPARED WITH VALUE OF CHEESE 
PRODUCTION FOR ONE PERIOD OF LACTATION. 


Value of butter Value of cheese 
production for one production for one 
period of lactation. | period of lactation. - 





AV CSUILOS) ile's cis ces veg satan opis $47 00. (4) $59 77 (2) 


DEVON Shea situates wie 38 00 (6) | « 41 32 (6) 
(UEINSOYB F414 ale H idie Seto pil aie 67 00 (1) 59 60 (8) 
Holderneses i. 5.0. 3k + \5.4 acs mae 39 25 (5) | 46 28 (5) 
Holsteins yi). 2 07s, <<: smuen Sees 60 25 (3) 78 46 (1) 


VOLES HS le sesh Bie. he ade tae te eae oo 66 75 (2) 56 14 (4) 








PROFITS FROM BUTTER AND CHEESE FOR Hach BREED. 
The values below represent the differences between the food 
cost of the breeds for one period of lactation and the value of 
the butter and cheese products, as given in the table above. 





Profits from Profits from 








butter for one period | cheese for one period 

] of lactation. of lactation. 
Ayrehites i's coc uaa oii ae $3 70 (6) $1647 (3) 
WOVONS ss 122k. .) timeac ts aalittn ee «hale 4 30 (5) 7 62 (6) 
ATNETNSOYS.\:'. Walkin Melsigee sie o\s 0.21 27 60 (1) 20 20 (2) 
Holderness’ yi: sige ¢ eee tes oi sleians ' 4 65 (4) 11 68 (4) 
PPOIBLOING 2).).,.4 ea aie Mlabarel tiaie ‘es | 5 75 (8) 20 96 (1) 
BDBOVE 3 6.2)5 5c alae tacm Hele aie atin 5:0 4'6 | 22 15 (2) 11 54 (5) 











From the foregoing table it appears that the Guernseys and 
Jerseys are by far most profitable for butter production, as com- 
pared with the other breeds; while for cheese production the 
Holsteins stand first, with the Guernseys closely following. 





period of lactation. 
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GENERAL SuMMARY OF Resutts RELATING TO THE CHEESE Propvuc- 
TION OF DIFFERENT BREEDS. 


The more important results that have been presented in the — 
foregoing discussion are summarized in the table below: _ 


& 


TABULATED SUMMARY OF RESULTS FoR THE First PERIOD OF 











LACTATION. 
Ayr- Guern- | Holder-| Hol- 
shires, | DeVODS.| “seys. | ness. | steins. | JOTSe¥s- 
A 
Pounds of fatin 100 pounds of 
mil BAU ee ew ne nesses mcehhiee 3.50 4.46 5.02 3.60 3.74 5.68 
Pounds of casein and albumen 
~’ _jn100 pounds of milk ........ 3.34 3.81 3.60 3.19 3.23 3.76 
Pounds of fat for one pound of 
easein and albumen in milk.. 1.05 1.17 1.40 u Apes 1.16 1.60 
Pounds of cheese made from 100 
pounds of milk..... 10.33 11.58 11.90 10.30 10.55 12.52 if 
Pounds of milk “required | ‘to : 
make one pe ound of cheese. 9.68 8.64 8.40 9.72 9.48 8.00 
Pounds of cheese produced per 
HILOTLLD eee ce eee amet tua 59.77 41.32 59.60 46.28 78.46 66.14 
Food cost for each pound of 
GUGOBE Sis el eibae se ec cka soc te 0.0724 |- 0.082 0.0661 0.0748 0.0695 0.0795 
Value of butter production..... $47 00 $38 00 $67 00 $39 25 $60 25 $66 75 
Value of cheese production . 59 77 41 32 59 60 46 28 78 46 6614 . 
Profits from butter.............. 3 70 4 30 27 60 4°65 5 75 | 22 15 
Profits from cheese.............. 11 68 20 96 11 64 


16 47 | 7 62 | 20 20 | 





XVI. THE INFLUENCE OF ADVANCING LACTATION | 
UPON THE PRODUCTION OF BUTTER. 


It is proposed to discuss, under the above heading, the influ- 
ence of advancing lactation upon the various factors that are 
connected with butter-making, using, as the basis of discussion, 
the data that have been accumulated in connection with the 
comparative examination of breeds of dairy cattle. | 





INFLUENCE OF ADVANCING LACTATION UPON THE AMOUNT OF Fat 
Lost AND RECOVERED, IN BUTTER-MAKING. 


In the tables presented below, we have data giving the averages 
of the different herds of cows for each month during the first 
The data have ay been explained, so 
far as explanation is needed, under the ‘ ‘comparison of dairy 
breeds of cattle with reference to butter production.” 
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1, Pounds of fat in 100 pounds of milk. 
TABLE SHOWING POUNDS OF FAT IN 100 POUNDS OF MILE. 



































MONTH OF E “i S z E e 

LACTATION. = a S g 2 5 

5 3 S ic 5 

< = 2) = a ad 
ALTIMA Ne 3.53 3.54 6.14 Tis tL Ar 6.1 
yn MA TPR AGAIN 3.48 3.73 5.13 3.61 3.59 5.2 
2h Ay Aa 3.40 3.96 4.61 3.37 3.86 5.1 
Re. «yeaa ce 3.40 4.28 4.63 3.44 3.64 5.7 
PRE sw a's el 3.37 4.43 5.00 3.33 | 3.66 5.6 
2 an 3.26 5.06 4.93 3.30 3.92 5.7 
Th A a 3.48 4.93 4.83 3.35 3.55 5.7 
Ae i i 3.61 4.44 4.86 3.49 3.73 5.8 
Bet ie el tei ses, 0 3.68 5.57 4.92 3.59 3.90 5.7 
1 LAA SS 3.83 4.66 5.14 3.44 3.95 5.8 





In examining the foregoing table, we notice the following points 
of interest : 

1. In most cases, the per cent. of fat in the milk is greatest 
during the first month of lactation. The Devons furnish an 
exception to this general statement, since the per cent. of fat was 
least in the first month of lactation. 

2. In the second month of lactation, the per cent. of fat drops 
considerably in most cases, the diminution being greatest in the 
richer milks. In the milks containing the smaller proportions of 
fat, as the Ayrshires, Holderness and Holsteins, the diminution 
of per cent. of fat continued until the sixth or seventh month of 
lactation, while with the Guernseys and Jerseys, the diminution 
continued through the third month. In the case of the Devons, 
the per cent. of fat increased "oradually from the first month 
throughout the entire period of lactation, with some fluctuations. 

3. The general tendency in regard to the influence of advancing 
lactation upon the per cent. of fat contained in the milk, is well 
shown by the following average of all the breeds: 
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TABLE SHOWING PER CENT. OF FAT IN MILK LOST IN SKIM-MILK. 


| 


























MONTH OF g 5 2 a iS 

LACTATION. ra a 4 i 3 ih 

E ; ¢ = 2 

<< a & ey < 
Renata Oe 5.7 7 | Gama) 2 as 7.3 
Oo lo eee 0) 35) | oA {619 7.6 
Brake 12° tS) 4 5.3.) eo. 4 4.9 
PUN RS 11.3] 18.3 A] | ones 4.2 
Ree 11.9} 17.7 3.9 | 1 eae aan 7.1 
a: 17.3 eee 74 |°. Hoe a 8.8 
| iY 29.0 | 94.7 9.6 9:81 teen 5.4 
ee | 93.0] 93/4 7.4)\) 49.6 1600 4.8 
Cee 17.3 2.0 6.9} ite rapes 6.2 
ae 10.2 4!) 18-9 eM | taag 7.0 


In regard to the influence of advancing lactation on loss of fat 
in skim-milk, when the gravity method of creaming as described 
was used, we notice the following: 

1. The general tendency exhibited is a greater loss of fat in 
skim-milk as lactation advances. This is especially noticeable in 
case of the Ayrshires and Devons, less so in case of the others. 
It should be stated that the results given for the Devons during 
the last two months of lactation were obtained by the centrifugal 
methods of creaming and should not be considered in this connec- 
tion. In the case of the Jerseys and Holderness, we can not per- 
ceive that advancing lactation had any marked influence whatever 
upon loss of fat in creaming, while the increase of loss in the case 
of the Guernseys was slight. The milks richest in fat ste on the 
ee to be least influenced. 

. It, therefore, appears from the results in hand that it is not 
ee true that advancing lactation diminishes the creaming 
efficiency of milk. The undoubted tendency in many or, perhaps, 


most cases is toward decreased creaming efficiency with advance 
_ of lactation, but breeds and individuals vary considerably in this 
respect as in others. In view of these results, any sweeping asser- 
tion to the effect that advancing lactation always and of necessity _ 
diminishes the creaming eicioncy of milk-fat must be accepted Nag 


with some allowances. 
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The tables below give, in another form, results which point in 
the same direction as those given above in regard to the influence — 


\ 


3. Fat in cream. 


of advancing lactation upon the creaming efficiency of milk. 
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TABLE SHOWING POUNDS OF FAT IN CREAM FROM 100 POUNDS OF MILK. 


MONTH OF 
LACTATION. 


©) GC) bo bh bo dO WH bY GO CO 


Ayrshires. 





.18 
Lg 
.98 
02 
.98 
74 
. 70 


.O1 
OL 











ee 
a 
5 = 
A o 
3.34 5.98 
3.00 4.95 
3.43 4.37 
se 4.42 
3.66 4.80 
4.23 4.56 
3.72 4.37 
3.40: 4.49 
5.46 4.58 
4.55 4,45 





Holderness. 





oo © G9 OD DD DD OO ND OD 
co 


Holsteins. 





7s ee 88 


ch Go Lod CM eo ba oS tS SO od cd 
Se 
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87 
.93 
.50 
27 
21 


.51 
Oo” 
.40 


CUOT OU OT OT ON OU HR Cn | Jerseys. 





TABLE SHOWING PER CENT. 





OF FAT IN MILK 


RECOVERED IN CREAM. 





MONTH OF 
LACTATION. 
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Ayrshires. 


co 
=] 


88. 
88. 
82. 
fie? 
ii 
82. 
89. 





OWWOONH ADH 








: ; 

: : 

= <) 

94.3 97.3 
90.0 96.5 
86.6 94.7 
86.7 95.9 
82.3 96.1 
82.6 92.6 
75.3 90.4 
76.6 92.6 
98.0 93.1 
97.6 86.8 








' Holderness. 


| 


90. 
87. 
84. 
87. 
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: | A, Fat in buttermilk. 
_ An examination of the tables below indicates that the loss of fat 
in buttermilk is variable and the variations, as a rule, appear to be 
independent of the influence of the period of lactation. 
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TABLE SHOWING POUNDS OF FAT IN BUTTERMILK FROM 100 
: POUNDS OF MILK. 












































| Sane 8 
ai i bs : 

MONTH OF | os $ e e d 

LACTATION. 4 = = s g b 

| 5 5 5 3S 3S = 

<j Q io} se es) > 
a RAVI Bi ah 0.05 0.01 O217 ei 220 | 0.15 
PIRES UN 0.07: 0.02 0.05 0.05 0.40 0.08 
etal e hee choke 0.11 0.02 0.03 0.07 O17 0.06 
Ae ean Toth 0.10 0.01 0.02 0.04 0.21 0.04 
Sap 2 Sa ‘0.09 0.03 0.02 0.02 0.11 0.04 
Chem oo 0.06 0.03 0.02 0.05 0.07 Okt 
FE Ua OnE? 0.04 0.04 0.04 0.03 0.04 
kb ais 0.12 0.02 0.03 0.02 0.03 0.04 
2) Ca ae 0.06 0.09 0.05 0.08 0.01 0.02 
MMe ae ie. buck ase 0.04 | 0.10 0.08 0.05 0.03 

TABLE SHOWING PER CENT. OF FAT IN MILK LOST IN BUTTERMILK. 

MONTH OF 2 i! o 2 a oi 

LACTATION. ve A = 3 2 b> 

E 5 g 3 2 z 

< A 6 hy sa 5 
+R Ee a 1.8 0.4 4 ey} 2 Ol eas 2.5 
AEA aD 1.9 0.5 0.8 ees Lise 1.8 
Boece aie lane & 342 0.5 0.6 PAay. o22 1.5 
CT UE RRS SGN Pa) 0.3 0.5 1.0 7.0 0.7 
Hayate cin vale ieee ies tare 0.4 0.7 5 | 0.7 
HOGA le MRD 1.8 0.5 0.4 a Rea 1.9 1.9 
7 fo UN Dah See wi 0.8 Oi NEA | 0.8 0.5 
re TELE aS aD 322 0.5 0.6 0.4 0.9 0.6 
2 a a ea Let 1.6 2 0.8 0:38 0.3 
LO Aree aiase cold 0.9 2.0 BS 3.0 0.5 





5. Fat in butter. 
Since the amount of fat lost in the buttermilk is comparatively 


ae slight, it is evident that what holds true in regard to the fat 
recovered in the cream is generally true regarding the fat 


recovered in the butter; and the data in the following tables 
follow those already made, viz., that advancing lactation tends, 
in some cases, to diminish the amount of fat recovered while, in 
other cases, the influence is slight or apparently nothing. 
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making butter, the results must point in the same , direction age 

those previously given. The amount of butter that can be sat | 

from a pound of milk-fat diminishes noticeably with eae | 
lactation in some cases, as with the Ayrshires and Devons, and, 
ina scarcely noticeable degree, with the Guernseys and Holden's 
ness. With the Jerseys and Holsteins there appeared to be an 
increase in the efficiency of the milk-fat for butter pclae ah em 
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Ret aNcn or ADVANCING LAcration UPON THE RELATIONS: OF > Minx i 
. To CREAM AND BUTTER. He 


1. Pounds of milk required to make one pound of Buiter 
TABLE SHOWING POUNDS OF MILK REQUIRED TO MAKE ONE POUND 























rd OF BUTTER. 
Fi g @ i 
MONTH OF = Fi Z = eS 
LACTATION. a a a 3g 2 
b ® = 6 6 
< A S ss fa 
Me iapen t,o aco 27.8 25.6} 15.0 BUDE Hitare dos 
oh aly eras sce a Diag Me 25.8 17.9 28.5 36.5 
Dele hia so ee aU One aD, 19.8 30.7 30.7 
28 Maire? 30.4 23.6 19.5 29.07}. 35.0 
Ds dels. 9s MEU EO 25.8 18.3 30.2 35.0 
he 1A SE 32.1 yA 19.2 29.2 26.0 
i see's 6 Fog 33.8 26.1 20.0 28.7 29.2 
Bea sss ate 34.5 25.14 - 19:2 29.0 27.6 
Detect science. 4 17.4 18.8 28.6 | 25.4 
10 5 32.8 32.7 


Rite te losis a 30.2 19.1 19. 
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2. Pounds of milk required to make one pound of cream. 
TABLE SHOWING POUNDS OF MILK REQUIRED TO MAKE ONE POUND 


OF CREAM. 
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3. Pounds of cream required to make one pound of butter. 


TABLE SHOWING POUNDS OF CREAM REQUIRED TO MAKE ONE POUND OF 


BUTTER. 
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4. Per cent. of fat in cream, 


TABLE SHOWING PER CENT. OF FAT IN CREAM. 




















MONTH OF E ci 3 F E a 

LACTATION. a a a 3s 2 S 

f 5 3 GC 3 £ 

< aie 5 ss i 5 
—————— _ -——-- —_ | OO eee ae Rn ea Eta jae | 
Lt ASU aary eee 13-00) | Ufa 21.420) 23.22 |. Sa 24.17 
Berchet see lcs 20.55 | 18.56 | 18.14] 20.79 | 22 14 20.06 
aria ees =: 19.20: | CIoeaO 16.681 18.99) 20 21.20 
LU oa See 19,68), yb eegOn 14.85) | 16.29 01 9nse 21.52 
Peay (ss... 20.14 |7319.92)) 18.72 | 15.21) 920.40 20.84 
So as LO a oer 18.74 |) 13 To oe 18.50 
‘i ae 16.95/) (16.68) 17.03 | 15:80 py on 4s 19.70 
Rae ge 3: ne phtnokel tees 16.18 | leeaa oe ae 20.83 
Sewers sities 5 bis 18.19 | 23.14) 16.16 | 17.65 | 20.47 21.04 
POR Mecta tals (cit: 5. 17.88 | 19.53 | 16.10 | 14.58; 19.138 18.78 





No general statement regarding the influence of advancing lac- 
tation upon the amount of milk required to make a pound of 
butter can be made that will hold true of all the breeds. When 
the amount of fat in the milk increases, less milk is required,to 
make a pound of butter, provided the increased amount of fat is 
not lost in the skim-milk and buttermilk. In the case of the 
Ayrshires, the amount of milk required to make a pound of butter. 
gradually increases with advancing lactation; with the other 
breeds, the tendency appears to be a slight fluctuation about a 
certain point or else a tendency to a slightly diminished amount | 
of milk for making butter. 

In regard to the influence of advancing lactation upon the 
amount of milk required to make a pound of cream, the amount 
of cream required to make a pound of butter, and upon the per 
cent. of fat in the cream, it is impossible, from the data in hand 
to make any general statement. Such variations as there are 
appear more or less irregular and are not very marked. | 
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1. Pounds of milk given per day. 


TABLE SHOWING POUNDS OF MILK GIVEN PER DAY. 





















































MONTH OF L, of 3 ; 2 é 
LACTATION. a. a A s 2 3 
5 : : 3 3 : 
‘i < A o ss ss as 
Beep eli hth wa te alk 15.3 13.1 13.4 LES ie es a 16.0 
PA DEERE AA 20.5 14.0 15.9 17.5 28.5 18.3 
CP inl a) sere ork B20 8 ales iin’) L78 18.6 29.8 17.5 
2M ale apn 20.3 13.1 17.3 15.8 23.9 16.1 
Bice ee hone P. 19-7 amet? 9 |) 17.4196 6 1° a oe ee 
ES AUC a 18.9 10.9 17.4 14.9 23.4 14.9 
RSP WLS \aat a § OS 57 10.8 17.6 LO. 25.5 13.6 
Peete acd aaa 2 L729 11.2 17.3 13.0 23.4 13.0 
ease bate 17.3 (10.4 |.) 16,@40 (43.2'|- S00¢ ieee 
BOA heats hg 16.0 10.6 15.2 13.6 18.2 12.9 
2. Pounds of butter produced per day. 
TABLE SHOWING POUNDS OF BUTTER PER DAY. 
MONTH OF 2 oi 3 e a “ 
LACTATION. a : 8 2 3 
4 A & te i s 
i pag May eke Be 0.55 0.51 0.89 0.58 || 225 0.98 
pH AA PURE AP 0.75 0.54 0.89 0.61 0.94 0.98 
ERAT EGO 0.65 0 54 0.89 0.61 0.97 0.94 
7 Se ARR eet 0.67 | * 0.56 0.89 0.55 |. 0.68 0.97 
Eps TR Rd PAE LY 0.65 0.46 0.95 0.52) 0.71 0.94 
OARS SR ONIN 0.59 0.50 0.91 0.51 0.90. 0.86) .34 
ist a 0.58 0.41 0.88 0.48 0.87 0.83 
Bae tale ft) Bs 0.52 0.45 0.90 0.45 0.85 0.82 7 a3 
EE tee Pree ae Ode | 0.6008 20s8R on 0.47 | Olam 0.81 73 
A aces 0.53 | 0.55 | 0.78 0.42 0.56 0.80 — | 
| ; 


















_ The general rule is an increased milk yield in the second month “4 
over the first month of lactation. In the case of the Ayrshires, 
Devons and Jerseys, the yield gradually, and with considerable 
regularity, decreased with each month of lactation. With the a 
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Guernseys, Holderness and Holsteins, the highest yield of milk 
was in the third month of lactation, after which there was gradual 
diminution, except in the case of the Guernseys, and their aver- — 
age daily milk yield continued very nearly uniform through the 


first eight months of lactation before dropping noticeably. 


of 


In regard to daily yield of butter, it was highest in the second 
month of lactation with the Ayrshires, Holderness and Jerseys, 
after which there was a gradual diminution. 
yield of the Devons increased during the first four months and 
then diminished. ‘The butter yield of the Guernseys was uni-. 
formly the same during the first four months and reached its 
highest in the fifth month of lactation and then remained about 
the same as during the first four months up to the tenth month 


lactation. 


The daily butter 


4 ey 


INFLUENCE OF ADVANCING LACTATION UPON THE MontTHiy YIELD OF 
Datry PRODUCTS. . 


1. Monthly yield of milk. 





TABLE SHOWING POUNDS OF MILK GIVEN PER MONTH. 


MONTH OF 
LACTATION. 
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Ayrsbires. 





Devons. 
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428. 
398 . 
362. 
330. 
323. 
O46. 
311. 
328. 
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463. 
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Guernseys. 





Holderness. 
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Holsteins. 














Jerseys. 


527. 
487. 
452, 
484. 
443. 
408. 
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407. 
395, 
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2. Monthly yield of skim-milk. 
TABLE SHOWING POUNDS OF SKIM-MILK PER MONTH. 





@ 

: : 

u > 

4 a 
214.1 | 166.5 
525.3 | 342.8 
504.9 | 352.7 
544.7 | 316.6 
522.0 | 296.6 
514.5 | 265.2 
516.1 | 251.3 
466.0 | 278.6 
450.8 | 238.2 
418.1 | 259.0 








Guernseys. 
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381. 
356. 
393. 
401. 


399 


381. 
367. 
337. 
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Holderness. 


122.3 
457.8 
470.6 
398.3 
392.1 
326.6 
341.2 
326.2 
337.8 
321.6 


3. Monthly yield of cream. 





Holsteins. 








TABLE SHOWING POUNDS OF CREAM PER MONTH. 





* MONTH OF 
LACTATION. 
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46.1 | 39 
110.0 75 
91.5 | 75 
98.0 | 82 
$9.2} 66 
104.6 | 70 
98.1] 72 
79.7 | 67 
$8.7.| 78 
94.3 | 69 
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Guernseys. 
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Holderness. 
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64.5 
70.0 
86.0 





Holsteins. 








Jerseys. 





259.7 
400.9 
372.2 
337.4 
361.3 
320.0 
296.1 
290.7 
304.1 
283.0 
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4, Monthly yield of buttermilk. 
TABLE SHOWING POUNDS OF BUTTERMILK PER MONTH. 
MONTH OF 2 ‘ 3 : E i 
LACTATION. a q e 5 3 
Pige| es} s | ee 
eS tee 36 9 ae | 5965 | 21.9.) ee 60.5 
OS hae Meee 87.7 59.5 106.7 64.8 95.8 98.5 
oY See 720% 59.0 TIT 69.9 109.3 89.6 
BES ee gL. sss A Genes” 65.6 126.4 (4 98.5 88.4 
it RT as 69.7 52.1 107.5 75.8 (4.2 93.8 
5 ae 86.0 55.2 100.5 75.8 Tid 98.2 
[oo Se (ery 59.8 110.8 69.0 96% 2h 87.8 
BRIE ato, ocho 64.3 DOL 117.8 51.0 81.9 80.0 
SPMYRCr ate. A'S Sits. s eG 55.8 117.9 55.8 84.1 79.1 
VE fale a 76.4 52.4 102.9 73.6 61.0 91.9 
5. Monthly yield of milk-fat. 
TABLE SHOWING POUNDS OF FAT IN MILK PER MONTH. 
HS 
2 a B : E m 
PROM ATION, a a a s g > 
Py © = iS 3 t 
< a & by tr i 
‘a ee 9.20 M29 Lb 07 PROUT OL 20.81 
BNE tts cake wolane 22.14 15.60 25222 19.54 Yb 27.79 
5. i ea 20.27 16.96 23.97 18.82 34.55 25 27 
C!S 21.85 LEOS 23.08 16.82 28.41 26.02 
oh ee 20.60 16.07 26.48 16.11 28.57 27.51 
ol ES Say 20.08 16.96 Z6XE3 13.87 28.42 25.42) 
{oh Se 21.20 15.95 25.93 14.24 28.05 23.38 
SLADE A aes 19.70 15.36 25.61 | 13.64 24.46 22.95 
AREAS era 19.85 sr fides oP Bh ASA 4) 14.64 24.89 23.50 


BAM ies 6 48 19.62 | 15.381 | 23.83 | 14.03 | 21.52 22.99 
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6. Monthly yield of fat in butter. 
TABLE SHOWING POUNDS OF FAT IN BUTTER PER MONTH. 



































Cc | ° mn | g 
ao m mM a ; 
MONTHOF | & | df S f | E a 
LACTATION, | = 5 = s | g 5 
| a es 5 g g Z 
SP ERA Yea | Toes 6.8 | 13.8 3) 15 a 17.8 
SN ane, | 19.0} 18.6] 23.3] 15.8] 20.6 98.7 rae 
a1 Arete Nr 16.0 14.2 22.3 15.4 24.7 22.1 
1: ERC dea HEI Lis 14.1 22).2 14.3 18.5 22.7 
BIRR VUE, oa ana 16.6 12.0 24.7 13.6 18.0 24.8 
LC ES 15.8 12.6 23.4 AND | 23.5 21.6 
GE RIE 14.8 1075 22.5 12.6 23 .0 pi beat 
NES RE Dele 13.1 Te 23.3. 11.5 20.1 21.2 
LAGE UD aA 14.5 15.2 22.8 ET 21.2 21.0 
UU asc cit dats be 15.2 14.6 20.1 10.5 14.1 20.8 





7. Monthly yreld of butter. 
TABLE® SHOWING POUNDS OF BUTTER PER MONTH. 






































MONTH OF 3 3 2 E 2 
LACTATION. é S| a a S D 
Fe ° > = mR a 
x 5 = ra a ~ 
<4 Q fan) an) am a 
DP hire eits 4 BAe 9.2 8.0 16.2 7.3 eee 20.9 
Bere A cen, t 22.3 16.0 oT 4: 18.6 24.2 27.9 
SR eRe NO | 18.8 boy 26.2 18.1 29.0 26.0 
Fs NEA Hata A Og 2OU7 16.6 26.1 16.8 21.8 26.7 
Py evan caning 19.5 14.1 29.0 16.0 yA RT 29.2 
TNL AMERO MG RGR Made Deo 18.6 14.8 sant POY) 14.2 27.6 25.4 
oa ba ile Rag Ok OC i 1 ty eet 12.4 UG. 14.8 pare | 24.8 
ber ils FETs TAR | 15.4 13.8 27.4 13.5 307 25.0 
Oe ee Mire eh ny gta 17.9 26.8 gy ee 25.0 24.7 
DRED Man Le A en ATO A ge | 12.4 6 24.5 
ADA ©: Game eae Pee 
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With most of the breeds, the largest milk yield was given in — 
the second or third month, after which there was a gradual but 
not uniform diminution; with the Ayrshires, the highest yield was 
in the fourth month; with the Guernseys, in the seventh month. 

In regard to yield of fat in milk, most of the breeds gave the 
largest yield in the second or third months, with a gradual but 
not uniform diminution afterwards, and the same was practically 
true in ig to the noe yield of fat in butter and of butter. 
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Be iience of advancing lactation upon temperature of churning. 


TABLE SHOWING TEMPERATURE (IN DEGREES FAHRENHEIT) OF CHURNING. 


a el 
































MONTH OF 2 a 3 a E ai i 

LACTATION. z= 5 = & 3 3 rh 

2 E E : | a ae 4 

Dee oh) 62 64 60 60, |. ee 61 : 
rab akalis "s/s a 61 65 61 60 60 61 
Me, 62 64 62 60 61 62 
IV Rip cb) <P 61 67 63 62 62 60 
Oy Se 64 66 62 65 60 61 
hs 32 65 67 62 66 63 62: 
oe ees 64 68 64 | 66 63 64 
URC ine oo 2) 65 68 65 63 64 64 
Dent wal ele 65 69 66 66 65 63 
A ERR ing 58 66 67 69 67 72 65 
The general tendency is to an increase in temperature of churn- 

ing as the period of lactation advances. i 

Influence of advancing lactation upon time of churning. A 


TABLE SHOWING LENGTH OF TIME (IN MINUTES) OF CHURNING. 


























MONTH OF Es oi g - a of ‘ 
LACTATION. A Ss a 2 - o x 
b © = iC 3 5 re 
na a Oo ae en) mS me 
Peas 5 28 35 17 GOahi ia cus 33 4 
ieetenta e456» 30 ol 19 53 40 46 
Boe wae... 34 36 32 49 67 ag ea 
A RR ee 35 70 36 AON) ee eae 53 
Esa ouia sts 35 39 34 85 75 63 
Syed a fais, oes 41 68 at 86 137 71 
aS. eae 60 53 32 102 100 92° 
REN as sso se 41 D1: 42 72 87 5T 
BE... es os 62 55 26 56 134 55 
aS 60 | 35 28 83. 0m : BB 
The general tendency is to an increase in the length of time ae 
required for churning as the period of lactation advances. 
49 . 
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Influence of advancing lactation upon fat globules of milk. 


TABLE SHOWING RELATIVE NUMBER OF FAT GLOBULES. 





MONTH OF 
LACTATION. 
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Ayrshires. 





TABLE SHOWING RELATIVE 


MONTH OF 
LACTATION. 


Ayrshires. 





687 
580 
624 
426 
384 | 
399 
322 
298 
241 
248 














355 
270 
200 
250 
228 
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Guernseys. 








Guernseys. 


928 
1063 








954 
659 
837 
737 
584 
568 
408 
426 


Holderness. 


116 
106 


Holderness. 


329 
379 
315 
336 


Holsteins. 





168 | 
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co 
bo 


SIZE OF FAT GLOBULES. 


Holsteins. 





384 
248 




















Jerseys. 








. 1228 
‘1097 
1149 
846 
1017 

¢. 738 
715 

571 


—— 


From the foregoing data, it appears that advancing lactation 


and a diminution in the relative size of the fat globules. 


__ is generally accompanied by an increase in the relative number 
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XVII. THE INFLUENCE OF ADVANCING LACTATION 
UPON THE PRODUCTION OF CHEESE. 
CASEIN AND ALBUMEN IN MILK. 
An examination of the table below indicates a general increase 
of casein and albumen in the milk after the first month, as the 
period of lactation advances. 


TABLE SHOWING POUNDS OF CASEIN AND ALBUMEN IN 100 POUNDS OF MILE. 














NTH z of $ 5 E oi 

LACTATION. a 5 5 2 $ oS 

B © e 3 iG S 

<j A oo as es r 
Re ear aie wis a4 3.37 4.00 |} 4.00 eee: 0 a cee 3.51 
as ya ee ule 2.98 3.27 2.88 2.88 2.88 3.46 
Bisnis) b's reg ae 2.99) 38.65 3.02 3.20 2.83 3.72 
rarer ee ae 3.35 3.63 3.56 2.97 3.05 3.65 
pre et Stee 3.44 3.70 3.51 2.70 3.17 3.72 
Gs uteceaears 3.42 4.29 3.56 3.13 3.58 3.72 
it ca aeaagaeres get's 3.19 3.91 3.68 3.38 2.94 4.03 
Bs Aes: ota 3.30 3.90 3.75 3.27 2.93 3.96 
SPL LAS We ae 3.62 4.04 3.83 3.61 3.67 4.06 
BY cath ts w'e''j == ier ach 3.73 4.24 3.37 4.01 3.92 














Ratio of fat to casein and albumen in mitk. 


TABLE SHOWING NUMBER OF POUNDS OF FAT FOR ONE POUND OF 
CASEIN AND ALBUMEN IN MILK. 




















MONTH OF £ 3 3 | e E oi 

LACTATION. z : ; 5 2 5 

4 A S Hi FA 5 
Mase e's ot 1.05 0.89 1.53 Wi48 |. eee 1.74 
OT eee 1.17 1.14 1.78 1.25 1.25 1.52 
as 1.138 1.09 1.53 1.05 1.36 1.40 
a LGn 1.18 1.30 Loe 1.19 1.57 
s,s. 5's 0.98 1.20 1.42 1.23 1.15 1.52 
SGerats his. 56 0.95 1.18 1.88 1.06 ieee, (1:64 
es sis ss 1.09 1.26 1.31 1.00 1.21 1.42 
i eee 1.09 1.14 1.30 1.07 1.27 1.46 
Oo 1.02 1.37 1.28 1.00 1.07 1.42 
Te Paes «ss 1.04 1.25 1.21 1.02 0799 1.48 
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In the table above we show the number of pounds of fat for one 
pound of casein and albumen in milk during the period of lacta- 
tion. In the case of the Ayrshires, the ratio increases and ~ 
decreases without any marked uniformity during the period of 
lactation. With the Devons, the ratio increases as lactation 
advances, while in the other breeds the ratio decreases as lacta- 
tion advances. The loss of fat in the process of manufacture 
should be less in the latter case. 


Pounds of cheese made from milk. 











TABLE SHOWING POUNDS OF CHEESE MADE FROM 100 POUNDS OF MILK. 














MONTH OF = 

LACTATION. a 

5 
1 aes OE Si 8 10.38 
Aah tet SN ene 10-038 
Tye dade et artes 9.96 
Cas OP ale eee 10.24 
BD sis cadens Clean gu 10.28 
CE ye een ee 10.18 
tbh OE Boe tes ous 10.19 
Rae hid s Wes 10.40 
a seg ea 10.71 
10 10.91 























: | : : : 
D 3 (=) ° by 
a Oo ae ea) = 
10.87 13.238 Ol} eee 12, 
10.49 11.44 10.07 10.06 al Lx 
10.99 BLEU] 10.09 10227 12: 
113s 11.50 9.99 10.23 12. 























11.47 |; 11.80 9.68 | 10.34 12. 
12.51 11.78 | 10:00) 11:48 12. 
12.100} TLS els 2a ene 12: 
163°) 11-863) 10,262 aera 12: 
12 79 12. 09) TOS 62. eee 12. 
LY Oi Bag | 10:29 | 11.26 | 12. 
TABLE SHOWING POUNDS OF MILK REQUIRED TO MAKE ONE POUND 
CHEESE. 
rs Pe z af 
MONTH OF i of Ff a k= of 
LACTATION. ie a a 3 2 o 
E 5 5 Ss 3S * 
< =) o jen ae ad 
RO oc en 9.63 9 20) iis. (DG 9.467... oe 
PA Ae Sa Py! 9.97 9.53 8.74 9.93 9 
Gh Pease ea 10.04 9.01 9.03 On: 98 
Beis oy sie Bin He 7 8.86 S710.) 10.03 9% 
a 9.73 2 ee 0! 10588 a 
OM ks. 9.82 8.00 8.49 | 10.00 8. 
Gc) 6 aaron 9.81 8.26 8.48 9.78 9: 
Seu... . 9.61 8.60 8.48 9.74 ‘9: 
Oe Ae 9: aan 7.81 8.27 9.41 os 
Tate, See 9.14 8.55 8.00 S ey a! 8. 
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It appears from the above data that less milk is required to 
make cheese as the lactation period advances. This would 
naturally follow from the fact that the fat and casein increase as 
lactation advances, and, moreover, in most cases, there should be 
less loss of fat as lactation advances, since, in general, there is 
more casein in proportion to fat as lactation advances. 


Monrany YIELD OF CHEESE. 
TABLE SHOWING AVERAGE MONTHLY YIELD OF POUNDS OF CHEESE. 
































MONTH OF g a s A E ai 

LACTATION. 2 A a & $ b 

= © 5 3S So K 

< fan Oo a se -S 
Pecan cere aee, 49.13 34.44 50.95 FAED OU Piet ds 61.68 
yg! Sof ae Bs 63.82 43.90 56.26 54.504 88.93 62 
1 OL Tame a 59.40 47.55 HT59 56.37 92.00 58.70 
Boyan Mah eiaag 65.78 45.01 58.54 48.87 79.84 56.56 
Eh ieee ates 62.82 41.61 62.53 46.84 80.71 60.39 
G6 Cae eee! 63.04 41.90 62.42 41.66 83.25 bd246 
T 0 beeen’ 62.10 SOT 63.32 43.50 79.57 52eiS. 
AES a ols 56.78 40.23 | 62.52 40.11 67.12 50.60 
pS ate ia 8 57.76 40.00 61.93 43.34 70.35 5200 
TO eos, bd 56.06 38 .43 57.96 42.00 61.34 50.47 











The monthly yield of cheese increased, in most cases, during 


the first two or three months of lactation and then gradually 


diminished. In the case of the Guernseys, the yield increased 
during the first seven months and then slowly diminished. 


XVIII. HOW TO ASCERTAIN THE BUTTER-MAKING 
KFFICIENCY OF MIDLK-FAT. 


The recent practical methods devised for the purpose of find- 
ing out how much fat milk contains, have made it easily possible 


_ for any farmer to ascertain the amount of fat in the milk of each 


of hiscows. The question is at present being often asked: “ Does 
the amount of fat indicate how much butter one can make from the 
muk?* The question can be answered by both “ Yes” and “ No.” 
If one knows only the amount of fat in the milk, and nothing 
more, it simply indicates how much butter might be made, if no 
fat were lost in the creaming and churning, and that no more than 
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this amount could be made. Even in this case, to calculate the 
theoretical amount of butter that could be made, one should 
know how much fat the butter is to contain, whether eighty or 
eighty-five per cent. In our work, we have adopted as our stand- 
ard, butter containing eighty-five per cent. of fat. Hence, to 
calculate from the amount of fat in milk the greatest theoretical 
amount of butter that could be made from such milk, we divide 
the per cent. of fat in the butter by 0.85, or multiply by 1.175, and 
the result will be the amount of butter that could be made from 
100 pounds of milk, provided no fat were lost in the process of 
making. For example, if a sample of milk is found to contain 
3.85 per cent. of fat, 3.85 divided by 0.85, or multiplied by 1.175, 
will give 4.53 pounds of butter for 100 pounds of milk. But we 
know that, in actual experience, no such amount can be fully 
realized. Then, under what conditions, is the amount of fat in 
the milk an accurate indication of the amount of butter that 
.can be made from the milk? Wemay mention three principal 
conditions : 

1. If a process of creaming is employed which removes a uni- 
form amount of fat from the milk, regardless of special conditions, 
such as time of lactation, size of fat ‘globules, ete. For example, 
good centrifugal machines, properly managed, will very uniformly 
separate the fat from the milk, leaving, as a rule, less than one- 
tenth of one per cent. of fat in the skim-milk. 

2. If the cream is properly handled in the process of churning, 
so as to reduce the loss of fat to a uniform minimum. 
3. If the butter is salted and worked so as to make a uniform 

product, containing a certain proportion of fat. 

In order that we may know closely how much butter milk-fat 
will make, we must, then, know (a) the amount of fat in the milk, 
(b) the amount of fat that must, of necessity, be lost in the process 
of manufacture, and (c) the kind or quality of butter made. To 
illustrate, suppose a milk contains five per cent. of fat. In the 
creaming process, we lose about 0.1 per cent, and in churning 
about 0.02 per cent. That would leave for making butter 4.9 
pounds of fat for each hundred pounds of milk. This amount of 
of fat divided by 0.85 or multiplied by 1.175 would give 5.76 
pounds of butter. Then dividing 5.76, the amount of butter made: 








aah 6 etd lah ae TM sda inet 
- Bit 09 a a 





re aa 
4 Ais t 
b/s aa 


New York AGRICULTURAL EXPERIMENT STATION. 391 


by 5, the amount of fat in the butter, we get 1.15, the amount of 
butter that is made for each pound of milk-fat. Then, in such a 
case, where the loss of fat is no greater, we can find out the 
amount of standard butter that we shall make from 100 pounds 
of milk by multiplying the per cent. of fat in the milk by 1.15. 

From the preceding ‘discussion, it becomes evident that, under 
the following conditions, the amount of fat in the milk is no accu- 
rate guide as to the amount of butter that will be made from the 
milk : | 

1. If a method of creaming, as any ordinary gravity method of 
setting, is employed, which can not be relied upon to give uniform 
results for the same milk from day to day and for milk from 
different individuals. 

2. If methods are employed in the process of churning, which 
do not give uniform results in the loss of fat. 

3. If the butter is salted and worked without producing a fairly 
uniform product, making, one day, a product containing seventy- 
five per cent. of fat and, another day, a product containing eighty 
or eighty-five per cent. of fat. 

No gravity process of creaming is yet known that can be relied 
upon to cream all kinds of milk, even under the same conditions, 
with anything like equal or uniform efficiency. A study of the 
results presented in connection with the comparison of breeds of 
dairy cattle in regard to butter production shows this truth very 
strikingly. This can well be shown by presenting simply the 
fioures that show how much butter was made from a pound of fat 
in the milk of the different breeds: 1.07, 1.04, 0.98, 0.97, 0.93, 0.88. 
These numbers are not uniform and a study of individuals reveals © 
much greater differences. 


XIX. COMPARISON OF METHODS OF CREAMING MILK 
BY SETTING AND BY CENTRIFUGAL MACHINE. 


In carrying on the investigation of dairy breeds of cattle, it was 
proposed to use for creaming the milk during the second period 
of lactation the De Laval “ Baby Separator No. 2.” As a prelim- 
inary to carrying out this plan, the separator was used with all 
the cows, whether in first or second period of lactation, the 
results being compared with those obtained in the month previous 
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by the deep-setting process in Cooley cans and vat, in water at a — 


temperature of about 40° F. The “Baby” separator was run at 


a speed of 6,200 revolutions per minute and the temperature of 


the milk was from 85° to 90° F. 
The following averages from ten cows indicate the difference in 


the results obtained by the two methods: * 
i Gravity “Baby” 
method. Separator. 


Pounds of milk required to make one pound of butter, 32.04 23.17 


Per cent. of milk-fat recovered in cream........... 78.5 97.9 
Per cent. of milk-fat recovered in butter .......... 70.2 93.0 
Pounds of butter ‘per monynin,. . ..... 6. eee 15.9 20.7 


In the case of one animal, whose milk at all times has refused 
fo cream by any gravity process employed, the yield of butter was 
increased from 13.9 pounds to 24.1 pounds by using the separator. 
‘The average gain was a little less than five pounds. 


XX. ANALYSES OF MATERIALS USED IN SPRAYING 
PLANTS. 


Most of the substances commonly used at present in spraying 
plants contain some compound of copper; in some instances the 
copper compounds and other necessary materials are purchased 
separately, and the mixing is done at home, while, in other cases, 


special preparations, containing copper compounds and other ~ 


essential ingredients, mixed ready for application, which are 
found in the market, are used. The sale of copper compounds in 
the form of crude materials and of special preparations has 
increased enormously in the past year or two and, therefore, 
offers an inviting field for adulteration and imposition. 

During the past year, the chemist has examined several copper 
compounds separately and also some of the special preparations 
that are being put upon the market. The investigation was 
undertaken with a view to finding out something in regard to the 
following points : 

‘1. Whether copper compounds are adulterated. 

2. To what extent they are adulterated, if at all. 

38. Whether the special preparations put,on the market are 
pure; whether they are mixed in proper proportions, and whether 
they are offered for sale at reasonable prices. 
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Samples of four different kinds of materials have been examined, 
as follows: 
1. Copper sulphate in three different forms. 
(a) Crystals of copper sulphate. 
(0) Crystals of copper sulphate, powdered. 
(c) Dried or anhydrous copper sulphate. 
2. Copper carbonate in two forms. 
(a) Precipitated copper carbonate. 
(0) “Hydrated” copper carbonate. 
3. A prepared mixture called “ Copperdine,” as put up for 1891 
and for 1892. 
(a) Copperdine in dry form. 
(b) Copperdine in solution. 
4. A sample of prepared Bordeaux mixture. 


PROPERTIES OF Copper SULPHATE. 


In order that some of the points connected with the analysis of 
the various samples of copper sulphate may be more clearly 
understood, a few statements are made regarding some of the 
properties of copper sulphate before presenting the results of 
analysis. 

Copper sulphate, commonly called blue vitriol, blue stone or 
copper vitriol, may occur in three forms or conditions. In the 
form with which we are most familiar, it appears in crystals, 


varying in size, of a beautiful blue color. Oné hundred pounds ce 


of it contain the following amounts of different elements : 


Pounds 
MPI fr, 2 Hee Gees ich oe ae PUR AR a Nlig elidel each ON FAk teya/3(5 6 25.4 
BURR TM REM aa tute) Ne cat haita a a's uct ANG! che Ms ioilace Shelgia @'w ara Roane 12.8 
AR aes via Par acta cher sd LS les Dallann) ny 9 b) olin eV QUA! el yal dha lg niu esata love) Sy aaa 57.8 
PUVPO EOD oy tine alata Geib areal a Sole AIG slain Sa/tehac ia Ubie's Qe woke sere 4.0 


The four pounds of hydrogen are combined with thirty-two 


pounds of the oxygen, forming thirty-six pounds of water, which 
is known commonly as water of crystallization. The remaining 


25.8 pounds of oxygen are combined with the sulphur in the same 


‘manner as in sulphuric acid, and the oxygen and sulphur, com- 
bined with the copper in the proportions above given, together 


with the water, form crystallized copper sulphate. Stating its 
: 50 
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composition in a somewhat different form, we can say that crystal- 
lized copper sulphate contains in 100 pounds: 


Pounds. 
WOPDer\. s/s. )s scam 1 RRR ie sea vee so an 25.4 
Pulpnuric. acid: (game ed.):.\ 7 eee, ok ie Rigle\s oss 0 oss ne 38.6 
PWVALOT s 5 tis ..s ee a AN, 2 SS A 0 Dehn 36.0 ) 


Now, if we heat 100 pounds of copper sulphate in an oven to 
the temperature of boiling water, the crystals will gradually lose 
their color and crumble to pieces, leaving a bluish-white powder. 
At this temperature, twenty-nine of the thirty-six pounds of water 
are driven off. If this powder is heated to 400° F, the remaining 
seven pounds of water will be driven off and we’shall obtain a — 
white powder, which is called anhydrous or dehydrated copper 
sulphate ; that is, copper sulphate free from water. This form of 
copper sulphate is being put upon the market for spraying mix- 
tures. It has the advantage of being in a finely powdered condi- 
tion and in a more concentrated form, containing, as it does, if 
pure, forty pounds of copper per hundred. It possesses the 
disadvantage of absorbing moisture from the air rapidly, which 
renders the composition uncertain. 


ANALYSES OF COPPER SULPHATE. 


1. The first sample of copper sulphate examined was obtained | 
-by Mr. D. G. Fairchild from the Nichols Chemical Company 
(Laurel Hill Chemical Works), 45-49 Cedar street, New York 
city. This sample contained 99.6 per cent. of copper sulphate. 
This was practically pure. In order to make sure that this 
sample was not misleading, another sample was obtained from the 
company through Mr. Morton Minot of Brockport, and thus gave 
the same results, on analysis, as the first sample. 

2. The next sample of copper sulphate was obtained from one 

' of the drug stores in Geneva. It contained 98.1 per cent. of 
copper sulphate. 

3. The third sample of copper sulphate was sent to the Station 
for analysis by Mr. J. Burroughs, West Park, N. Y. It contained 
98.6 per cent. of copper sulphate. This sample contained a con- 
siderable amount of free cr uncombined sulphuric acid, which_— 
had partially destroyed or eaten the paper wrapped around it 
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The presence of the free sulphuric acid would not rerder the 
copper sulphate injurious, if it were intended for use in the 
Bordeaux mixture or for the preparation of copper carbonate, 
since, in either case, the free acid would be completely removed 
or neutralized in such a way as to form a harmless compound. 

4. The fourth sample of copper sulphate examined was in 
powdered form ; that is, the ordinary crystallized copper sulphate 
reduced to a fine powder by grinding. This was obtained from 
W.S. Powell & Co., Baltimore, Md., and contained 98.1 per cent. 
of copper sulphate. This sample contained noticeable quantities 
of dirt, which was present probably by accident rather than by 
design. It is readily seen that powdered copper sulphate offers a 
better opportunity for adulteration than do the large crystals. 

5. The next sample was crystallized copper sulphate, sent out 
by W. S. Powell & Oo. for the season of 1892. It contained 99.6 
per cent. of copper sulphate. 7 

6. The sixth sample was powdered crystallized copper sulphate, 
from W. 8S. Powell, for the season of 1892. It had evidently lost 
some of its water of crystallization and was, therefore, found to 
contain about one per cent. more of copper than ordinary crys- 
tallized copper sulphate. The sample contained a small amount 
of insoluble dirt. 

7. The seventh and last sample of copper sulphate was called 
“dried copper sulphate,” and was sent out by W.S. Powell & Co. 
for the season of 1892. This sample was found to contain 90.8: 
per cent. as much copper sulphate as copper sulphate which has 
been thoroughly dried at 212° F’. should contain, or 81.8 per cent. 
as much as should be contained in copper sulphate which has 
been dried completely at 400° F. Copper sulphate in this form 
very readily absorbs moisture, and the diminished per cent. was 
doubtless due to the fact that after it was dried it absorbed some 
moisture. The sample contained some dirt, The main objection 
to be urged against buying copper sulphate in this dried form is 
that the composition is very apt to be uncertain, owing to its 
tendency to absorb moisture when it is exposed to the air. 


PROPERTIES OF COPPER CARBONATE. 


Copper carbonate is a somewhat complex chemical compound, 
and it would take us too far into chemistry to attempt to explain 
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its composition in detail. Suffice it to say that most of the copper 
carbonate we have to deal with contains, if pure, in 100 pounds: 


Pounds 
Copper.’ : . ...) (MMMM. CORI ecai Gi... ee os 57.4 
Carnor <2) cues Pcs) s + <> vw em se beei- .. + s os 5.4 
3. eqs) eR. CR i OA SS 36.3 
PLY GLOLED 0) sks RR Sc ale) CSTE. 5 cs «CUMMING a oo adies Je alae 0.9 


It is known in nature in crystalline form under the name of 
malachite. Copper carbonate, when made by precipitation, as is 
the case in the common methods of artificial preparation, is a 
greenish powder. Unless thoroughly washed, it will contain 
some sulphate, when made in the ordinary way. The sulphate 
probably does no harm in spraying mixtures when the quantity is 
small, } 7 
) ANALYSES OF COPPER CARBONATE. 

1. The first sample of copper carbonate examined was obtained 
at one of the Geneva drug-stores. It contained 88.1 per cent. of 
copper carbonate. The sample dissolved to a clear solution in 
acids, except a small amount of dirt which remained in suspension. 
The diminished per cent. of copper carbonate was probably due 
to the presence of some moisture, though this was not determined. 

2. The second sample was obtained from another drug-store in 
Geneva. It contained 62.8 per cent. of copper carbonate. This 
sample contained a considerable quantity of some kind of white 
powder, which failed to dissolve in nitric. acid. The presence of 
this insoluble matter, coupled with the low per cent. of copper 
carbonate, gave evidence of serious adulteration. With pure 
copper carbonate at forty cents a pound, this sample was worth 
not over twenty-five cents a pound. | 

3. The third sample of copper carbonate came from W. S. 
Powell & Co., Baltimore, Md., and was put up for the season 
of 1892. It contained 89.4 per cent. of copper carbonate. It was 
found to be not entirely free from sulphate. It did not make a 
perfectly clear solution in acids. 

4, The fourth sample was called “hydrated copper carbonate. 


- So far as could be ascertained, this “hydrated” compound is’ 
nothing more than the ordinary copper carbonate saturated with 


water. Taking the mixture as it was, it contained 59.4 per cent. 
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of copper carbonate. It. was not entirely free from dirt and con- 
tained a considerable amount of sulphate. There is one advantage 
in having the copper carbonate saturated with water, it dissolves 
more readily in ammonia. This, however, is an operation that is 
not beyond the ability of the average fruit-grower, who could him- 
self well moisten the carbonate with water before treating with 
ammonia. The objections to putting such a form on the market 
are (1), that it is not needed, since any one can “ hydrate ” his cop- 
per carbonate by mixing it with water; (2) the manufacturer 
places no guarantee upon it, and it contains less than sixty per 
cent. as much copper carbonate as the simple dry copper carbon- 
ate. It would be possible to overcome this latter objection. 


ANALYSES OF ‘‘ COPPERDINE.” 


1. The first sample of copperdine analyzed was in dry form, 
prepared for the season of 1891. It was put up in atwo-pound 
can and claimed to be a mixture of copper carbonate and ammo- 


nium carbonate, in the proportions recommended by the United © i 
States Department of Agriculture. The price of the two-pound 


can was seventy-five cents. The materials were not very well 
mixed, so, in order to obtain a fair sample for analysis, over half 
of the contents of the can was removed and mixed thoroughly ; 
from this a sample was taken for analysis. The mixture, on 


analysis, was found to contain nearly seven per cent. of copper, | 


which would be equivalent to about two and one-quarter ounces 
of copper in the whole two-pound can. This amount of copper 
is equivalent to about eight and three-quarters ounces of copper 


sulphate, or to about four ounces of copper carbonate. The two: 


pounds of dry copperdine, therefore, contained about four ounces 
of copper carbonate and twenty-eight ounces of ammonium 
carbonate. If these materials were purchased at retail at a drug- 
store in Geneva, they would cost as follows: 


; Cents. 

Four ounces of copper carbonate, at forty cents per pound...... 10 
Twenty-eight ounces ammonium carbonate, at eleven cents per 

0 RS 2) os a cee: UE 19 


—_—_——_——- 
= 


Total cost of materials in two pounds of dry copperdine.... 29 
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If the copper carbonate were made from copper sulphate and 
sal soda, the cost of four ounces would be about four cents, instead 
of ten cents, and this would reduce the cost of two pounds of 
copperdine to twenty-three cents. Allowing for the cost of mixing, 
which is very slight, and of the tin éan, in which the material is 
put up, two pounds of copperdine can hardly cost the manufac- 
turer more than thirty or thirty-five cents. As each two-pound 
can sells for seventy-five cents, the poster of profit is not difficult 
to calculate. 

Another question arises in connection with the use of this mix- 
ture, and that is this, “Is it properly prepared so that when used 
in accordance with the directions given, it will not be too weak or 
too strong? The directions on the can indicate that the two 
’ pounds of material are to be dissolved in forty gallons of water, 
making an equivalent of about one ounce of copper carbonate to 
ten gallons of water, which is the exact strength recommended by 
the United States Department of Agriculture. 

The mixture easily dissolved in water, forming a clear solution. 
While this preparation is properly made, so far as regards strength, 
the fruit-growers can decide whether it is the most economical 
form to purchase for use. 


2. Another sample of dry copperdine, as prepared for ne | 


season of 1892, was examined. Its general characteristics were 
like those of the first sample. It was found to contain 7.35 per 
cent. of copper, equivalent to about one-tenth of an ounce more 
of copper than the first sample. It was found to contain some 
sulphate. When dissolved in water, the solution was turbid and 
dirty. This sample was sent out under the name of “ammoniated 
carbonate of copper.” ' 

3. The “liquid copperdine,” as put up for 1891, was found to 
contain two per cent. of copper, equivalent to about one and one- 
eighth ounces of copper carbonate. The liquid form, therefore, 
contained a little more. than one-fourth the copper carbonate con- 
tained in the dry form. The cost of its materials, reckoned on 
the same basis, would be eight and one-half cents. Allowing for 
cost of mixing and of can, the total cost of two pounds of “liquid 
copperdine” might, perhaps, approximate as high as twelve or 
fifteen cents. ach two-pound can sold for fifty cents, giving a 
considerably increased rate of profit, even over the oy form. 
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As regards its strength, when used according to directions, the 
liquid form as put up for 1891 was found too dilute. The direc- 
tions for using are to dilute the contents of one two-pound can in 
seven bucketfuls of water, which may mean anywhere from twenty 
to thirty gallons. Taking the lower number, we should then have 
an equivalent of one and one-eighth ounces of copper carbonate 
to twenty gallons of water, while the official proportions are an 
equivalent of one ounce of copper carbonate in ten gallons of _ 
water. The solution made from this “liquid copperdine” for 
1891 was, therefore, only about half as strong as the official solu- 
tion ; and, if one used thirty gallons of water for dilution, then 
the solution would be only one-third as strong as it should. 

4, A sample of “liquid copperdine,” as prepared for the season 
of 1892, was also examined. It was found to contain 4.73 per 
cent. of copper, or nearly two and one-half times as much copper 
as the sample prepared for 1891. This mixture is, therefore, of 
proper concentration. It is a solution of copper carbonate in 
ammonia. It contained some sulphate. 


ANALYSIS OF “ PREPARED BoRDEAUX MIXTURE.” 


This sample was from a lot prepared for the season of 1892. It 
is put up in dry form. It was found to contain 11.62 per cent. of 
copper. The official mixture contains 15.24 per cent. of copper. 
Hence this “ prepared”? Bordeaux mixture contains only 76.2 per 
cent. as much copper as it should contain. This may be due to. 
incomplete mixing of materials. 


SuMMARY OF RESULTS. 


1. Copper sulphate, in the form of large crystals, may be relied 
upon as being fairly pure; but, wken it is in the form of powder, 
itis always safe to test its purity. The dried form of copper 
sulphate is objectionable on account of the uncertainty of its 
composition, which changes on exposure to air, and, being in 
powdered form, it can readily be adulterated. The comparatively 
low price of copper sulphate does not offer the temptation for 
adulteration that the more expensive form of carbonate does. 

2. Copper carbonate, on account of its relatively high price, and 
also on account of its finely divided condition is, probably, quite 
liable to adulteration, and should always be tested. All the 
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samples that were tested for sulphate showed its presence, but 
probably not to an injurious extent. 

3. ‘ Copperdine,” in dry form, costs the fruit-grower twice as 
much as he himself could prepare it for, but contains the proper 
amount of copper. 

“ Copperdine” in liquid form, as put up in 1891, cost three or 
four times as much as it could be prepared for, and contained 
only one-half or one-third as much copper as it should. It was, 
therefore, worse than worthless, since its use would mislead fruit- 
growers. However, the sample for 1892 proved to be up to offi- 
cial strength. The samples of copperdine for 1892 showed the 
presence of sulphates. 

4. The “prepared” Bordeaux mixture for 1892 does not appear 
to be up to the required official strength. 


How To Detect IMPURITIES IN CoPPER COMPOUNDS. 


While the help of a chemist is needed to tell how much copper 
a substance contains, a few suggestions may be given which will 
enable anyone to test roughly samples of copper sulphate and 
copper carbonate, as well as Paris green, in regard to their’ 
purity. 3 

1. Copper sulphate, if pure, should dissolve completely in warm | 
water, making a clear solution, free from sediment or suspended 
matter. 

2. Copper carbonate should dissolve completely in nitric acid, 
commonly called aqua fortis. If it does not dissolve completely, 
it is impure and probably adulterated. Copper carbonate, if 
pure, should also dissolve completely, or nearly so, in strong 
ammonia water, used in considerable quantity. Both the fore- 
going tests should be applied. Of course, copper carbonate 
could be adulterated by using finely powdered or dried copper 
sulphate, but this could easily be detected by treating with water, 
since copper sulphate easily dissolves in water, while copper 
carbonate does not. 

3. Paris green should, if pure, dissolve completely in strong 
ammonia water, used in liberal quantity. | 
Such simple tests as the foregoing may be applied by anyone, 
and while they will not prove an infallible guide, they will serve 
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as a fairly reliable indication regarding the purity of the com- 
pounds mentioned. When adulterants are added, they nave 
generally been found to exist in the form of some finely powuered 
white substances, such as barium sulphate, gypsum, ete., which 
are insoluble in water, acids or alkalies. 


IMPORTANCE OF Ustna PurE CHEMICALS AND MIXTURES. 


Contradictory results have been obtained’ in using copper com- 
pounds and prepared mixtures for spraying fruit trees, grape 
vines, etc. Itis suggested that, in many cases, the widely vary- 
ing results may have been due to the use of impure copper 
compounds, which failed to make spraying mixtures of the 
required degree of strength. The use of commercially prepared 
mixtures of inferior strength may also account for some failares. 
It can readily be seen that purity and strength of chemical prepa- 
rations are absolutely necessary, if trustworthy results are to be 
expected. . 

CONCLUSION. 

Fruit-growers who have to use large quantities of copper com- 
pounds should, for the sake of economy, buy the separate ingre- 
dients of some reliable house, that| can guarantee purity. They 
should test their compounds, to make doubly sure, and should do 
their own mixing. Persons who have occasion to use only small 
amounts of spraying mixtures may find it advantageous and 
economical of time to purchase prepared mixtures ready for use, 
provided they can be sure that the preparation is reliable in 
strength, and not extravagantly high in price. 


XXL ,ANALYSES OF SPRAYED GRAPES. 


In September, 1891, the New York city board of health seized 
and destroyed large quantities of grapes, on the ground that they 
had been sprayed with copper compounds and were poisonous. 
This action caused a serious loss to many grape-growers. Mr. D. 
G. Fairchild, representing the United States Department of Agri- 


culture, visited the Hudson river region, where the grapes were 


grown which had been seized. He took pains to secure the worst 
sprayed branches of grapes obtainable from those vineyards from 
51 : 
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which the condemned grapes came. These samples were given to 
the chemist of this station for analysis. ie 

In some instances, the copper compounds could be seen upon 
the berries, but it could be seen to be more plentiful upon the 
stems. In three samples, the berries were separated from the 
stems and the amount of copper determined upon each. In one 
instance, the berries and stems were not separated. Mr. Jenter 
assisted in making the determinations. | 

The samples from Marlborough were taken from two different 
vineyards. The samples 3 and 3a were from the same vineyard ; 
in sample 3a, the copper was estimated upon the berries and stems 
together and not separately. In the table below, the copper is 
given as metallic copper, the number of grains found for one 
pound of berries and stems. 


| From ONE PouND OF BERRIES AND STEMS, 


LOCALITIES WHERE SAMPLES 


OF GRAPES WERE OBTAINED, | Grains. esti | Grains, esti- | mated as meta 


mated as metal-| mated as metal- | Mated as metal- 
lic copper, on | lic copper, on | lie copper, on 
erries. 


























stems, ber ae 

(1.) Milton, INN Na Giedictet A ito ececssece } 
(CLHAMIE NEON Yc Meno c cl eal dade cy Bo 
(2.) Marlborough, N.Y..... shy Reaett a 8 : 
(2.) Meriorough, NOY iio o.).0 area wid oe ay £0 
(3.) Marlborough, N.Y..... BT Hal sie sinisuncelees 
(Sumariborough, NOY oy! hones eles ty Tz 
(Sa.) Marlborough, N. Y....) ........ Meat: i 

Average for all samples. ide phy ay 


The results embodied in the table above, we may summarize as 
follows : 

1. The amount of copper, estimated as metallic copper, found 
on the berries, was very constant in the different samples, averag- — 
ing one one-hundred-and-twentieth of a grain for each pound of 
fruit (berries and stems). . 

2. The amount of copper, estimated as metallic copper, found 

_ on the stems, varied from one-ninetieth to one-fourteenth of @ grain 
for each pound of fruit (berries and stems), and averaged one- 
thirtieth of a grain. 
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3. If the copper were on the berries in the form of sulphate of 
copper, each pound of berries would contain about one-thirtieth 
of a grain of copper sulphate. When copper sulphate is pre- 
scribed by physicians as a tonic or astringent, the dose is from 
one-fourth to two-grains. Hence, if a person were to eat and 
swallow the grapeskins as well as the pulp of the berry, it would 
be necessary to eat from seven and one-half to sixty pounds of 
grapes, in.order to get a tonic dose of copper sulphate. Or, if one 
were to eat berries and stems, it would be necessary to eat from 
one and one-quarter to ten pounds, to get a tonic dose of copper 
sulphate. | 

To get an amount of copper that would be regarded as serious, 
if taken at one dose, one would need to eat not less than 3,000 
pounds of grapes, skins included, or not less than 500 pounds, 
including berries and stems; and it is safe to say, that if an 
attempt were made to get a dangerous dose of copper into the 
body in this way in a short time, a person would be in a danger- 
ous condition, many times, from the grapes alone, before running 
any risk from the copper. To state the matter in another way, if 
one were to eat, each day, one pound of these worst sprayed 
grapes, including the skins, and if all the copper taken in this 
way were to accumulate in the body, it would require over eight 
years to accumulate an amount of copper that would, if taken at 
one dose, be considered dangerous, not necessarily fatal. 

4, As a matter of fact, copper, when found upon sprayed grapes 
in New York State, exists, not in the form of a sulphate, but in 
the form of a carbonate or hydroxide, both of which forms are 
not readily soluble and which would, therefore, be even less 
dangerous than if present in the form of sulphate of copper. 
Most of the copper found was on the stems, which people do not 
eat; and the rest of the copper was on the outside of the skin of 
the berries, which most people do not eat. 

5. The results obtained from estimating by chemical analysis 
the amount of copper on grapes, which were selected as being 
the worst sprayed that could be found, therefore, seem to justify 
the assertion that it is simply an absolute impossibility for a per- 
son to get enough copper from eating grapes to exercise upon the 
‘health any injurious effect whatever. 
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XXII EXPLANATION OF TERMS OF CHEMICAL 
ANALYSIS IN RELATION TO FERTILIZERS. 


By turning to the tables containing the analyses of fertilizers at 
the end of this report, it will be noticed that the following terms 
are used’ to express the results of the analysis of fertilizers : 

Nitrogen.— Determined as nitrogen ; equivalent to ammonia. 

Phosphoric Acid.— Available ; insoluble ; total. 

Potash soluble in water.— Determined as potash. 

The figures that are used to express the results of chemical 
analysis indicate parts per hundred, or, in other words, how many 
pounds there are of each constituent in 100 pounds of fertilizer. For 
example, take No. 119; under “ Determined as nitrogen,” we find 
the number, 3.49, which means that in 100 pounds of fertilizer 
there are 3.49 pounds of nitrogen. This amount of nitrogen 
is equivalent to 4.24 pounds of ammonia. Likewise, 100 pounds 
of the same fertilizer contain 13.21 pounds of available phos- 
phoric acid, 0.43 pound of insoluble phosphoric acid, 13.64 pounds 
of total phosphoric acid, and 2.92 pounds of potash soluble in 
water. 

NITROGEN. 
1. Determined as nitrogen. 


Nitrogen is a gas and, in this form, can not be used in fertilizers. 
Therefore, whenever we speak of nitrogen in fertilizers, we do not 
mean that nitrogen exists in them as simple nitrogen. The 
nitrogen in fertilizers is always combined with other elements 
and may be present in one or more different forms —(1st) in the 
form of nitrates, as nitrate of soda; (2d) in the form of ammonia 
compounds, as sulphate of ammonia; and (8d) in the form of 
organic matter, animal or vegetable, as dried blood, meat, tobacco 
stems, etc. Chemical analysis according to official methods does 
not attempt to ascertain and state in which form or forms the 
nitrogen is present ina fertilizer. Therefore, the numbers in the 
column under “ DETERMINED AS NITROGEN” are intended to state 
simply the amount of nitrogen present without regard to the form in 
which tt is present, or, expressed in another way, how much nitro- 
gen there would be, if it were present in the form of pure nitrogen 
or nitrogen gas. i 
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—Q. Nitrogen equivalent to ammonia. 


Ammonia consists of nitrogen combined with hydrogen. A pound 
of nitrogen will form more that a pound of ammonia, because the 
ammonia formed from a pound of nitrogen will contain that pound 
of nitrogen plus the necessary amount of hydrogen added to form 
ammonia. The chemical relations of nitrogen and ammonia are 
such that fourteen pounds of nitrogen will unite with exactly 
three pounds of hydrogen, and will, therefore, produce just 
seventeen pounds of ammonia; or one pound of nitrogen will 
make 1.214 pounds of ammonia. The figures contained in the 
column under “ Equivalent to ammonia” are, therefore, obtained | 
by multiplying the figures in the column under “ Determined as 
nitrogen” by 1.214. The figures in the “Equivalent to ammonia” 
column do not indicate that the fertilizers actually contain those 
amounts of ammonia, for they may contain no ammonia com- 
pounds at all, but it is intended to state under “ EQUIVALENT TO 
AMMONIA” simply how much ammonia there would be, us the nitrogen 
were all in the form of Ammonia. 

If, as is the usual practice, the manufacturer’s guarantee analysis ~ 
states the amount of nitrogen only in the form of ammonia, and 
if it is desired to know how much nitrogen the ammonia coniains, 
simply multiply the number representing the amount of ammonia 
by .8235, since one pound of ammonia contains .8235 pounds of 
nitrogen. 

Manufacturers very commonly express the amount of nitrogen 

- in the equivalent of ammonia, probably for the reason that, 
expressed as ammonia, larger figures are obtained than 
would be, if expressed as nitrogen; and the fertilizers appear to 
farmers to contain more nitrogen. While this method is in 
accordance with legal requirements and is entirely fair on the 
part of the manufactures, farmers should know that “nitrogen” 
and “ammonia” are not the same thing, since one pound of ammonia 
contains only about eight-tenths of a pound of nitrogen. 


. PuospHoric ACID. 

When we use the term “phosphoric acid” in connection with 
the chemical analysis of fertilizers, we mean a compound contain- 
ing phosphorus and oxygen, which compound is really not 
phosphoric acid at all and which could not well exist in fertilizers ; 
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but chemists have, as a matter of convenience, adopted this form 
of statement. So, when the term “phosphoric acid” is used, it 
means simply the compound of phosphorus and oxygen known 
chemically as phosphorus pentoxide or phosphorus anhydride. 
The numbers in the columns under “PHospHoric AciD” state the 
amount of the phosphorus oxide above mentioned, that 1s equivalent 
to the phosphoric acid in the form of phosphates of lime (or calcium) 
actually existing in the fertilizer. 

In the analytical tables, the amount of phosphoric acid is stated 
under three different heads or forms —(Ist) “Available” phos- 
phoric acid, (2d) “ Insoluble” phosphoric acid, and (8d) “Total” 
phosphoric acid. The “phosphoric acid” in these terms is used 
in the sense already explained. 


1. Available phosphoric acid. 


The figures in the column under “available” represent the 
amount of phosphoric acid that is present in the form of soluble 
calcium phosphate, plus the amount present in the form of reverted 
calcuum phosphate. As explained in Bulletin 27, page 420, para- 
graphs 52 and 53, soluble calcium phosphate is formed by treating 
with sulphuric acid some form of insoluble calcium phosphate, 
such as bones, bone-ash, South Carolina rock, etc. The phos- 
phate thus formed is readily soluble in water. Thissoluble phos- 
phate, on standing, is, to some extent, changed into a less soluble 
form, which is still quite readily available as plant food. Since 
both the soluble and reverted forms of phosphates are available as 
plant food, we include in a statement of analysis under the head of 
“ AVAILABLE” PHosPHoric AcID, the phosphoric acid that is present 
in the forms of both soluble and reverted calcium phosphates. 


2. Insoluble phosphoric acid. 


The figures in the column under “ INsoLUBLE” PHosPHORIC AcID 
represent the amount of phosphoric acid that is present in the form 
of insoluble calcium phosphate. This form is not soluble in She 
and is the least valuable form of phosphates. 


3. Total Phosphoric Acid. 


The figures in the column under “ Tota,” PHospHoRio Aor rep- 
resent the entire amount of phosphoric acid present in a fertilizer, 
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without regard to the form in which it exists. The total phos- 
phoric acid is, therefore, the sum of the available and insoluble 
phosphoric acid, 

| Porasn. 

The term “potash,” as used in connection with the analysis of 
fertilizers, always means the compound containing potassium and 
oxygen, known as potassium oxide, though it originally meant the 
carbonate of potassium. Potash or potassium oxide is never 
found as such in fertilizers, but chemists use this form of express- 
ing results of analysis as a convenient standard for reference. 
Fertilizers generally contain potash in such forms as sulphate of 
potash, chloride of potash or carbonate of potash ; and the figures 
m the column under ‘“‘ DETERMINED aS PoTasH” represent the amount 
of actual potash (potassium oxide) that is equivalent to the sulphate, 
chloride or carbonate of potash present. The “ Potash soluble in 
water” represents the available potash and only this is deter- 
mined. The forms of potash commonly present in commercial 
fertilizers such as the chloride, sulphate and carbonate, are readily 
soluble in water and are, therefore, available as plant food. 


ToraL CONSTITUENTS OF FERTILIZERS. 


If we add together the figures representing the different con- 
stituents of a fertilizer (the nitrogen, the total phosphoric acid, ~ 
and the potash), we shall find, as a rule, that the sum amounts to 
only twenty or thirty per cent. or pounds per hundred. The 
question often arises “Why does the sum of the constituents in 
the analysis of a fertilizer amount to only twenty or thirty per 
cent., and what is the remaining portion, amounting to seventy or 
eighty per cent. made up of?” A few illustrations will, perhaps, 
suffice to make the matter clear. 

Taking, first, a high-grade fertilizer, we find by analysis that it 
contains three per cent. of nitrogen, eight per cent. of available 
phosphoric acid, two per cent. of insoluble phosphoric acid, and 
ten per cent. of potash. If the nitrogen comes from dried blood 
or meat, it will take about ten pounds of such material to furnish 
one pound of nitrogen. Since there are three per cent. of nitro- 
gen, or three pounds of nitrogen in 100 pounds of fertilizer, it will 
take 30 pounds of dried’ blood to furnish this amount of nitrogen. 
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The amount of bone and sulphuric acid necessary to make a phos- 
phate containing eight pounds of available phosphoric acid and 
two pounds of insoluble phosphoric acid would amount to about 
forty pounds. If the potash is present in the form of a sulphate, 
about eighteen and one-half pounds of pure sulphate would be 
required to be equivalent to ten pounds of potash. Tabulating 
the foregoing figures, we have the following : 


Pounds. 
Dried blood required to furnish three pounds of nitrogen..... 30 
Bone and sulphuric acid required to furnish phosphates con- 
taining eight pounds of available and two pounds of insolu- 
ble phosphoric ‘acid... uM aii... ... . olsun ving elaine 40 
Sulphate of potash (pure) equivalent to ten pounds of potash.. 184 
Moisture and dirt............ Piva e's ores, 4 0: opt fo Iranian 11} 
hoy EE. Aerie ee Ry | 4 | IRR so 100 








Taking a low grade fertilizer, we find by analysis that it con- 
tains 0.8 per cent. of nitrogen, eight per cent. of available phos- 
phoric acid, 0.5 per cent. insoluble phosphoric acid and two per 
cent. of potash. Supposing the sources to be the same as in the 
previous case, we should have 





Pounds 
Dried blood required to furnish 0.8 pounds of nitrogen....... 8 
Bones, etc., required to furnish eight pounds of available and 
0.5 pounds insoluble phosphoric acid ..................4-- 37 
Sulphate of potash (pure) equivalent to two pounds of potash, 3.7 
Mormsture, Girt. eb6 os eisai eeu Sup tad oe er etl 51.3 
Total y's 9.0 wins ate low wien Abates ols lp dibs @ gal aise OGRE 5) 100 


While the foregoing calculations would not be entirely accurate 
for many fertilizers, they serve to give a fair idea of what a 
hundred pounds of a fertilizer may be made up, and why the 
chemist’s statement of analysis does not account for more than 
. twenty or thirty pounds in 100 pounds. 


i vt F P 
uy poe ee 


t \ art y 
_"s ie et F 


Tee ol 1S 5a aye le tthe ae *) 7 oe SY See? egos ina 0 
SE SN: lia ta 
‘ y ; iP 
ve Lhe WU cae e hs 
Sa oe recs 
Si a . ee tre ie ail oe 
. e ; 2 


New York AGRICULTURAL EXPERIMENT SraTION. 409 


XXUI. METHOD OF MAKING COMMERCIAL VALUA- 
TIONS OF FERTILIZERS. 


Prices oF NITROGEN, PaospHoric ActD AND PorasH. 


The following schedule of trade values is the one to be used in 
calculating the commercial value of fertilizers during the years of 
1890 and 1891: 


Trade-values of fertilizing ingredients in raw materials and chemicals, 
adopted by Experiment Station. 


1890. 1891. 
Cts. per Cts. per 
pound. pound. 


mRLOPON AN. AMMONIA SAltGye dsc... . is... .cosderaneel 17 18} 
Maremerin nitrates...) sass oS. v1)... cee 144. 14} 
Organic nitrogen in dry and fine ground fish, meat and 
BLOOG. sho.) Some DOPE aa ca-e gio le ele ahkiy\a'd «a's. «+ ohare 1 15} 
Organic nitrogen in cotton-seed meal and castor-pomace, 15 15 
Organic nitrogen in fine ground bone and tankage..... 164 15 
Organic nitrogen in fine ground medium bone and 
Urs INA Sakae gala Aru le wee 4s ci ah 6 o's eine eiptenyh lines 18 12 
Organic nitrogen in medium bone and tankage ........ 104 93 
Organic nitrogen in coarse bone and tankage.......... 8i 14 
Organic nitrogen in hair, horn shavings and coarse fish 
OMAR oi tctergs Sie ote WII AS UTS sale laseoctalstels' cis slw sa ties 8 7 
Phosphoric acid, soluble in water.... ................ 8 8 
Phosphoric acid, soluble in ammonium citrate ......... 74 (es 
Phosphoric acid in dry ground fish, fish-bone and tankage, 7 7 
Phosphoric acid in fine medium bone and tankage ..... 6 54 
Phosphoric acid in medium bone and tankage......... 5 4} 
Phosphoric acid in coarse bone and tankage....... Brean ie 
Phosphoric acid in fine ground rock phosphate ........ PL Naar 
Potash as high-grade sulphate, in forms free from muri- 
ates (chlorides), in ashes, etc. ..........ec eee e cece 6 54 
GALT RAVINE LB criela dies sielatd +\< clerp Wie Main Giese, o's a's 44 4}, 
Potash in muriate................-... 1) SS eae 4} 4} 
Organic nitrogen in mixed fertilizers ............... ae 15} 
- Insoluble phosphoric acid in mixed fertilizers.......... 2 2 


The trade-values in the foregoing schedule represent the 
average prices at which, in the six months preceding March, the 
respective ingredients, in the form of unmixed raw materials, 

52 : 
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could be bought at retail for cash in our large markets — Boston, 
New York and Philadelphia. These prices also correspond to 
the average wholesale prices for the six months preceding March, 
plus about twenty per cent. in case of goods for which there are 
wholesale quotations. . 


Wuat THE CoMMERCIAL VALUATION OF A FERTILZER IS. 
The commercial valuation of a fertilizer consists in estimating the 
approximate value or money-cost of the essential fertilizing constitu- 
ents (nitrogen, phosphoric acid and potash) in one ton of fertilizer. 


VALUATION AND Oost OF FERTILIZERS. 

The total cost (to the farmer) of a ton of commercial fertilizer — 
may be regarded as being usually made of the following elements: 
(1) Retail cash cost, in the market, of unmixed trade materials ; (2) 
cost of mixing; (8) cost of transportation; (4) storage, commis- 
sions to agents and dealers, selling on long credit, bad debts, etc. 
While the total cost of a fertilizer is made up of several different 
elements, a commercial valuation includes only the first of the ele- 
ments entering into the total eost, that is, the retail cash cost, in 
the market, of unmixed raw materials. 


VALUATION AND AGRICULTURAL VALUE. 

The agricultural value of a fertilizer depends upon its crop-pro- 
ducing power. A commercial valuation does not necessarily have 
any relation to crop-producing value. For a particular soil and 
crop, a fertilizer of comparatively low commercial valuation may 
have a higher agricultural value than another fertilizer with a 
higher valuation; while for another crop on the same soil or the 
same crop on another soil, the reverse might be true. ; 


How To Make A COMMERCIAL VALUATION OF A FERTILIZER FROM A 
STATEMENT OF CHEMICAL ANALYSIS AS GIVEN BY THIS STATION. 


1. Nitrogen. 


Multiply the number representing the per cent. of nitrogen by 
fifteen and a half cents (the value adopted for organic nitrogen in 
mixed fertilizers). This will give the value in cents of the nitro- 
gen in 100 pounds of fertilizers. 

Example.— In No. 119, the per cent. of nitrogen found by analysis | 
is 3.49; hence, 3.49154 cents=54 cents. 
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2. Available phosphoric acid. 

Multiply the number representing the per cent. of available 
phosphoric acid by eight cents which will give the value, in cents, 
of the available phosphoric acid in 100 pounds of fertilizer. 

Haample.— In No. 119 the per cent, of available phosphoric acid 
is 13.21; hence, 13.21 x 8 cents=105.6 cents. 


3. Insoluble phosphoric acid. 

Multiply the number representing the per cent. of insoluble 
phosphoric acid by two cents, which will give the value, in cents, 
of the insoluble phosphoric acid in 100 pounds of fertilizer. 

Hxample—tIn No. 119, the per cent. of insoluble phosphoric 
acid is .48, hence .48 x2 cents=.8 cents. 


4, Potash. 

Multiply the number representing the per cent. of potash by 
five and one-half cents (if the potash is known to be present in 
the form of sulphate or carbonate) or by four and one-half 
(if the potash is known to be present in the form of muriate 
(chloride), kainit, etc.). The result will be the value, in cents, of 
the potash present in 100 pounds of fertilizer. | 

Example.—tIn No. 119, the per cent. of potash is 2.92. As the 
analysis does not state the form in which the potash is present, 
we will assume that it is in the form of sulphate; hence 2.92x 653 


cents—=16 cents. | ¢ 
5. Valuation of one ton of fertilizer. 


Add together the numbers representing the values, in cents, of 
nitrogen, available phosphoric acid, insoluble phosphoric acid and 
potash. The sum will give the value, in cents, of the fertilizing 
constituents in 100 pounds of fertilizer. Multiply this sum by 
twenty, which will give the value, in cents, of the fertilizing | 
ingredients in one ton of fertilizer. 

Example.— Taking No. 119 and the preceding values obtained, 
we have: 


Cents 
BOR.) VINIGTOMOM. 6. 6s ss’ ee ee es 3.49X154—...... ee. 54.0 
(2.) Available phosphoric acid... 13.21x 8 =.............. 105.6 
(3.) Insoluble phosphoric acid... 0.48 2 =.............. 0.8 
Beeerotash.... sees eed ees = 202 X Shak) CL ss» 16.0 
(5))) Dotal valuation of 100 pounds...........s00...50...... 176.4 


(6.) Total valuation of 2,000 pounds or one ton 


3,528 cents or 
176.4 cents x 20—= | $35.28. 
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How To Make A CommerciaL VALUATION oF A FERTILIZER FROM A 
MANUFACTURER'S GUARANTEE-ANALYSIS. 

The forms of statement used by manufacturers in giving guar- 
anteed analyses differ considerably from one another; they also 
differ from the form of statement adopted by this Station, one 
ally in the following respects : 

(a.) The amount of each ingredient is stated as being between 
two limits varying more or less widely. Thus, in the guaranteed 
analysis of No. 119, ammonia equals three to four per cent. ; 
available phosphoric acid equals ten to twelve per cent. ; insoluble 
phosphoric acid equals one to three per cent. ; potash sa hale two 
to three per cent. In making a valuation Eiht such a form of 
statement of analysis, the lower number is always to be used, since 
the manufacturer is held by law only to the lower guarantee. 

(b) The per cent. of nitrogen in the guarantee-analysis of manu- 
facturers is generally given in the form of ammonia. In these 
fertilizer reports, both forms are given. When, as in most cases, 
the guarantee-analysis states only the amount of ammonia, its 
equivalent of nitrogen is calculated by us and given in the Station 
form of statement, though not given in the manufacturers’ form of 
cuarantee. 

(c) The per cent. of potash is often given in the guarantee- 
analysis in the form of sulphaté or muriate (chloride) of potash. 
In the Station form of statement, the manufacturer’s guarantee is 
always made to give the actual potash. 

In making valuations from guarantee-analyses as given in the 
Station reports, the same rule will be followed as given above, 
but when it is desired to use the manufacturers’ actual statement 
of analysis as a basis for making a valuation, some modifications 
must be made in the foregoing rule. 


1. Nitrogen. 


If the amount of actual nitrogen is given, proceed as above 
under Station analysis. If nitrogen is stated only in form of 
ammonia, then multiply the lower numbers representing the per 
cent. of ammonia by .8235; which will give the per cent. of actual 
nitrogen; and this multiplied by fifteen and one-half cents will 
give the value of ammonia or its equivalent of Teen in ee 
pounds of fertilizer. 


\ 
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Kxample.—In No. 119, the-per cent. of ammonia, as given in the 
guarantee-analysis, is 3 to 4. Hence, 3x.8235—2.47 per cent. 
nitrogen ; 2.47 x 153 cents=38 cents. 


2. Available and insoluble phosphoric acid. 


Use the lower number of the guarantee-analysis and proceed as 
in valuation from Station analysis given above. 


3. Potash. 


If the per cent. of actual potash is given, then proceed as above ~ 
in valuation from Station analysis. If potash is given as sulphate, 
then multiply the per cent. of sulphate by .54, which will give the 
amount of actual potash equivalent to the sulphate. Multiply 
the number thus obtained by five and one-half cents. If the 
potash is given in the form of muriate (chloride), multiply the per 
cent. of muriate (chloride) by .68, and then multiply the result by 
four and one-half cents. 

Example.— A. fertilizer is guaranteed to contain “six to eight 
per cent. of potash as sulphate ;’ 6x.54=3.24 per cent. of actual 
potash ; 3.245} cents=17.8 cents, the value of potash as sul- 
phate in 100 pounds of fertilizer. 

EHxample.— A fertilizer is guaranteed to contain five to seven 
per cent. of potash as muriate (chloride) ; 5x.63=3.15 per cent. 
of actual potash; 3.15x43 cents=14.1 cents, the value of the. 
actual potash as muriate in 100 pounds of fertilizer. 


4, Valuation of one ton. 


Proceed as under valuation from Station analysis. ) 

Example.—A guarantee analysis is as follows: Ammonia 
equals two to three per cent.; available phosphoric acid equals 
ten to twelve per cent. ; insoluble phosphoric acid equals one to 
two per cent.; potash as sulphate equals five to six per cent. 





iy) ast .8296281.64 per cent. actual nitrogen: 1.64x 15a 

Rh VALUGIO? NItKOPeN (ic. k's ERE, ok eee) oS 25.4 
- (2.) 10x 8 cents=value of available phosphoric acid.......... 80.0 
(3.) 1x2 cents—value of insoluble phosporic acid............ 2.0 

(4.) 5x.54=2.7 per cent. actual potash; 2.7 x5} cents=...... 14.8 
otal value of 100 pounds—\.).\.......... ms iis sca eee 122.2 


122.2 x 202,444 cents or $24.44 per ton. ——- 
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How to MAKE A CoMMERCIAL VALUATION OF SoME UNMIXED 
CHEMICALS. 


1. Sulphate of ammonia. 


Multiply the per cent. of ammonia by .8235 and then multiply 
the obtained result by eighteen and one-half cents (the price of 
- one pound of nitrogen in the form of ammonia salts). Multiply 
the result by twenty. 

Example.— A manufacturer guarantees the ammonium 
sulphate sold by him to contain twenty per cent. of 
ammonia. 

.8235 x 2016.47 per cent. of ammonia. 

16.47 x 185 cents 304 cents, the value of the nitrogen in 100 
of ammonium in sulphate. 

304 cents x 20 =6,080 cents or $60.80 per ton. 


2. Sulphate of potash. 

Multiply the guaranteed per cent. of sulphate of potash 
by .54 and the result by five and a half and the product by 
twenty. 

Example.—A manufacturer guarantees his product to contain 


forty per cent. of sulphate of potash; .54x40—21.6 per cent. of | 


actual potash ; 21.6x55}—118.8 cents, the value of actual potash 
in 100 pounds of sulphate. 
118.8 cents x 202,376 cents or $23.76 per ton. 


3. Muriate (chloride) of potash. 


Multiply the per cent. of muriate guaranteed by .63; then this. 


_ result by four and one-half cents, and this product by twenty. 


4, Nitrate of soda. 


Multiply the guaranteed per cent. of nitrate of soda by 16.47 to 
find the per cent. of nitrogen. Multiply the per cent. of nitrogen 
by fourteen and one-half cents (the value of one pound of nitro- 
gen in the form of nitrates), then multiply the last result by 
twenty to get the value of one ton, 

As a matter of convenience for reference, there are given below 
in brief form the methods already used in converting one 
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chemical compound into an equivalent of some other chemical 
compound : 


(1.) To change ammonia into an equivalent amount of nitrogen, 


multiply amount of ammonia by................0008+8 . 8235 
(2.) To change nitrogen into an equivalent amount of ammonia, 
multiply amount of nitrogen by................... ... 1.214 


(3.) To change muriate (chloride) of potash into an equivalent 
amount of actual potash, multiply amount of muriate by .63 

(4.) To change actual potash into an equivalent amount of 
muriate (chloride) of potash, multiply amount of actual 


Bete by. eee. A 1/5864: 
(5. ) To change sulphate of potash into an equivalentamount of ~° 
actual potash, multiply amount of sulphate by....... (Seat ee Oe 


(6.) To change actual potash into an equivalent amount of sul- 
phate of potash, multiply amount of actual potash by... 1.85 


XXIV. TABULATED STATEMENT OF FERTILIZING 
COMPOSITION AND VALUATION OF VARIOUS © 
PRODUCTS. 


For convenience as a present and future reference, it is con- 
sidered desirable to present a rather full compilation of the 
analyses of various commercial fertilizing materials and of various 
farm products, giving their fertilizing constituents and valuation. 

There are many other farm products which it would be desirable 
to present in these tables, but their omission is rendered necessary 
by reason of the fact that there have yet been made no complete 
analyses of their fertilizing constituents. This Station purposes 
in the near future to make such analyses as will fill up many of 
these gaps. The analyses presented have been compiled from 
every accessible, reliable source, such as the reports of various 
experiment stations, standard works upon agriculture, and, 
especially, Koenig’s invaluable compilation. 

In making out the following tables, the following prices in cents 
per pound have been fixed in accordance with the trade value of 
the various ingredients adopted for the year 1891: Nitrogen in 
ammonia compounds and in urine of animals, eighteen and one- 
half ; nitrogen in nitrates, fourteen and one-half; organic nitrogen 
in animal matter, as fine ground fish, meat, blood, and solid excre- 


pet olphe in ashes, 


presi 


acid, insoluble forms, two ; abate in _ 


etc., five and one-half ; ; potash in chloride: 3, in kainit, in vege 


table and animal matter, four and one-half. — Ms ae oF 
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2. FERTILIZING CONSTITUENTS IN Farm PRODUCTS. 
A, Farm manures. 
































2 | 
gs] 4 Bey Bae 
NAME OF SUBSTANCE. 8 2 Fe 4 Beg 
2 5 $ g | 28s 
= 2 Se | ee 
Cattle (solid fresh excrement)) ..... 0.29 0.10 0.17 | $1 18 
Oattle (fresh urine) “Steeee ose. 0.58 ‘sees oo 2 59 
Hen manure (fresh).........| ..... 1.63 |: Op Baayel 645.55 7s 
Horse (solid fresh excrement)| ..... 0.44 | 0.385 | 0.17 | 1 87 
Horse (fresh urine) .........] ..... |’ 1,55.) GOR areas 7 09 
Human excrement (solid)....| 77.20 | 1.00} 0.25 | 1.09 | 4 52 
aman urine... nea » chee 95.90 |  0.600)). 0.205) sO ee 
_ Poudrette (night soil).......| ..... 0.80; 0.80} 1.40] 4 29 
Sheep (solid fresh excrement)| ..... | 0.559|5°0.15.1, OSL zeme 
Sheep (fresh urine)......... AE 1,95 12.26 | SOL0T Pa oaae 
Stable manure (mixed)...... 73.27 | 0.50; 0.60 | 0.30 | 2 42 
Swine (solid fresh excrement) ..... 0.60} 0.18 | 0.41} 2 43 
Swine (fresh urine) ......... oscnph ee. ao fe 0.83 | OcOT eae 
B. Hay and dry coarse fodders. 
Blue molilot::.. 0... esa veeery | 8222 | 1,92.) 2°80 bo Oa ee 
SSLELAMLDS vik ve se «Ress aaa yA oe 1.02; 0.81} 0.41 | 4 24 
Carrotitops (dry).).....0.... 9.76 | 8.138°).. 4.88 | 01612) 1 aede 
OIGVERMAISECO) yl sits cise elec» 9.93 | 2:33 1-2. 019) 9 0270 aonb 
Clover (Bokhara)......... Si) 6.86) 197 ) 1.67 he eee ee ee 
Clover (mammoth red)...... 11.41), 2:23.| 1:22 1 Onbb Seno 
Clover (medium red)........ 10.72 |. 2.09.) 2.20 | ° O0:4e ors 
Glover (white)... 0.07... 2. Seeee bu sekD, | > 1/815). 30Rb 2 eee 
UE TOD GOP. 6 2isinjais sas ein atone oe oe 1.80 | 0.76 | 0.514 6 65 
Biren. BLOWER. sicins eels eins eee 28.24; 1.12). 1.32 | 0.80) 4°68 
Cow-pea VineS.........+.06- 9.00) 1.64), 0.91 |) Ogbas) =. Ove 
Daisy (Whey 59 sie) seield nel .9.65'|) 0/28 |. 1.25.) “Ova oa 
TPIBY AOR) OVO) sia co sins Cisne Rit mae 0.80 |. 2.23 | 0.27 | 470 
Hungarian grass ........... 7.16.) 1.16). 1.28). 0236 oes 
Italian rye-grass.....-...... 8.29 7: 1-15 | 0°99 | Osbb yaa 
UNG PERSE Ge rie wietaanieer «w/e lotia aie 1.05 | 1.46; 0.387] 4 87 
Lucerne: (alfalfa). sii... 6.26 | 2.07 |..1.46 | 0,58 ees t7 
Meadow fescue............. 9.79 |..0.94) 2.01-|. 07 34ia: 00 
Mleadow foxtatla.? . ocd...) ieee 1.54 | 2.19-| 0.44757 08 
TAIxed QTASSOH kas 's\\s Wnty y  - 11,26) 41°37 | 1:64) ORS Ss 
MeMORCHATC PYAGHA ci. bw Metals 8.84 | 1.31 | 1.88} 0.41 | 6 07 
Perennial rye-grass......... 9:13 | 1.23 ¢ 1.555) 0986 | 56-76 
MeG-tOD),...... 4c. meee: darks | L165, 1) LOR eae) Naas 
PROWAI Iii: - . |. ¢isle » . . Sealer 12°48 | 1:76 | OGG te 
SaiemOey. mes... .. kat eee 6.36 | Ll18 | OS72eee0.25 | caer 
SeMmenGllaige... ... agen «OO 270 +|) 0,650.78 9 54 
Sovagpean jy. -.- . saben ae 6.30 | 2.82 | 1.08 1.0.67! 8 67 











New Yorr AaricvrturaL EXxpPErIMENT STaTION. 421 


2. FrertTinizNa CONSTITUENTS IN Farm Propvucts — (Continued). 
B. Hay and dry coarse fodders — (Concluded). 















































= ff 
s < che ae 
NAME OF SUBSTANCE. 5 g J 4 EO" 
3 E s Bh Wie 
Ss z iS ng Sdn 
eMMORMOWsORbe. >... eel es 1.16 | 1.72 (G5 82))- $5 38; cne 
POLLY DRY Ge! . . . . s sinaes AAs OS ih ke 2,.|,. LL BB .46 | 5 66 
@bOnsanG OALS:.. ... . iss eel 11.98 | 1.37 | 0.90 | 0.53 | 5 50 
Peele areroll.... . 2). cick ou... 2.14 | 0.98 ewe AS Hecate 
C. Green ign: , 
GW ORD. sc. ws oleic wet een 82.6 0 | 0.51 | (0,43 so O31 tea2roe 
Gover (TOC) oes. 6 oc a Ghickoaes 80.00 | 0.58 |. 0.46) 0.18; 2 15 
Clover (white).............. 81.00 | 0.56 | 0.24) 0.20; 2 12 
MEET TOCUGE sy) 0'0ik als v.. oae es 72.64) 0.565) ) O62) O28 ea Ob 
Corn fodder.(ensilage) ...... 71.60 | 0.386} 0.388; 0.14} 1 58 
Cow-pea vineS........6..06. 78.81) |, 0.27 O bh Ox SS rae Ze 1G 
HAOTSE DEAN Fe cias 6s o's sie sv 74.71 | 0.68 | 1.87 |- 0.83 | 3 64 
Lucerne (alfalfa)............ 75.30 | 0.72 | 0.45 | 0.15 | 2 73 
Meadow grass (in flower)....| 70.00 | 0.44} 0.60| 0.15| 2 03 
Bi Boia SO Tal oS Le 62.58.) 0.61 | (0.41) O21Sie ord 
Oatefereeny' se... eeinte | 30.90 °h 049° 1) OF 3880 OF Loree es 
POR Raee iwe oie hale sits 9 81.50°) 0.50 | 0.56 |} 0.18 Pe 2G 
Prickley potsseah NS SPOR Seat eg 51 gee 0.42 |.0.755 0.11 | 206 
TRY GURPASE rei Kaye as 0) Leathe 70,00 |..0.57 |. 0.53 | 0.17 | oeae 
Serradellace iw. 4). Aes 82.59 | 0.41 | 0.42 | 0.14| 1 76 
POO EMMII 2's 2 ids Uabelota ta tears eae 0.40 | 0.32; 0.08; 1 58 
Spanish moss ............. 60.80 | 0.28} .0.26 | 0.380 | 1 40 
Vetch and oats ......./..... 86.11 | 0.24) 0.79 | 0.09.) 1 58 
White lupine .\'.). See 85.35 | 0.44) 1.73 | 0.35 | 8 
BEOUN GS PTASE%: hole ee e's aie ole 80700.) 0.50; 1.16.|, 0:22 2a 
D. Straw, chap leaves, etc. 
eA LOY CLE ihs seg guiie Wie <0 0!" a Sere 13.0 LOL ph, OV 99M: OLD eee 
POALIGV SLT AW wires ss cee sas 13035 6.72) 2.16.) ORL ia 
Pramme ells! foes Ps. des ve 18:50) 1:48 |°2.38)) > OFbBee 6 29 
Beech leaves (autumn)...... 15.00°; 0:80} (0:30 | (OU24e) «2098 
Buckwheat straw........... 16°00.) 901.3805). 2.40 OSG Ra Gute 
Cabbage leaves (air-dried)...| 14.60 | 0.24 | 1.71 | 0.75 | 3 08 
Cabbage stalks (air-dried)...| 16.80 | 0.18 | 3.49} 1.06} 4 85 
- Carrots (stalks and leaves)...| 80.80 | 0.51 | 0.387 | 0.21] 2 09 
BT CODS Peeve ac)... a ale’s « «0 12.09 |} 0.50; 0.60) 0.06} 211 
Beeormn bulls ie... 6.8. ae: 11.50 | 20.23 | 0.24 | 90502") 0 93 
Se... See ss cee 11: O79 2.53 | 21.99) ee ) 11 BT 
BEREMIOQVOR..... sicleeat sues’ 15.0078" 0.80) |: O51 6 SatBe” |: 29. 
EA ALL sn. «5 plane iglbesy tye /2).14.305)° 0.64 | 1.04 7980720") 3:08 
TK RR i Ag Sp 28.70)! 0.29 0 SSieeo.11) 178 
MREMMCLIS.. . . 6 oie eB eaes os L6°65.) 1.36 |ebrosame 0.55 |. 5.98 
Pea straw (cut in bloom) ....| ..... 2.29 | Faoae 0.68) 9.0m 
Pea straw (ripe) ..........-.| .. tis 1.04 | aor” 0: : 
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FERTILIZING CONSTITUENTS IN Farm Propuctrs — (Continued). 


D. Straw, chaff, leaves, etc. — (Concluded). 








‘ oO 4° 

NAME OF SUBSTANCE. E S F 

A 5 8 

= z és 
Potato stalks and leaves..... 77.00 | 0.49 | 0.07 
Hye Straw \. so. cs oe 15.40 | 0.24 | 0.76 
Sugar-beet stalks and leaves.| 92.65 | 0.35) 0.16 
Turnip stalks and leaves ....| 89.80 | 0.30] 0.24 
Wheat chaff (spring)........ 14.80 | 0.91 | 0.42 
Wheat chaff (winter)........ 10.56; 1.01; 0.14 
Wheat straw (spring) ....... | 15.00 | 0.54 | 0.44 
Wheat straw (winter) ....... 10.86 | 6.82 | 0.32 

E. Roots, tubers, ete. 
Beets (red) ........ i... seme OT. 1371, 0. 240 44 
Beets (Sugar) .... 6s caw ae 84.65 | 0.25 | 0.29 
Beets (yellow fodder) ....... 90.60 | 0.19 | (0.46 
REATTOLS fex's afoinye's ores) <4 atesa Geet 90.02 | 0.14]. 0.54 
Man colds, ews cone ws steams 87. 29:1 Oe lo MO .38 
POLALOOS eee wa a tore ua tin es T9ifoalr Ov20" 29 
Ruta Dagas cise. ce cet saloon 87.82 | 0.21 | 0.50 
EDEN |. 6/5" «saya le, ase 87.20! 0.22! 0.41 
F. Grains, and other seeds. 
GARE VO MURa eae MILLS @ dirs « 15.42 | 2.06] 0.738 
UDORMS at ee tees tN Sy Laie s Peis ubiatie 4.10} 1.20 
Buckwheatiie guise hiss ee eels: 1410; 1.44) 9.21 
Gorn KeGNele rely i. feces en 10.88 | 1.82 | 0.40 
Corn kernels and cobs (cob- 
PME. is ce uaileis cieett 10.00 | 1.46! 0.44 
Uc) GEE RR re Oates ep Nan 12.20 | 2.62 | 0.97 
aR OL Va 92 wie als onlay decal ree ie ee tale V1 80 tid 20a 04 
MARMEETIOS 200 Gi ct UA tun 13.80 | 5.52} 1.14 
UAT OU eis Wes vlan la, Seer bemterelree iar 13.00 | 2.40 | 0.47 
BS Te RE ea eB Beis IBLE fh 9 20.80 | 1.75 | 0.41 
GBI ie hii wits ea ee laid base nike 19.10 ; 4.26 | 1.23 
ARVO pee eimevae Rt cle semi toma pate ater 14.90 | 1.76 | 0.54 
SOTA DRRMB oul ate se unis fy 18.33), 5/30/40 12-99 
Sorghum ...... REMI Fy Age 14.00 | 1.48; 0.42 
Wheat (spring) s/t ieee sha. 14.75 | 2.86 | 0.61 
Wheat (winter). ........... 15.40 | 2.83 | 0.50 
G. Flour and meal. 

Mformiméal '... 02 Gel ok eae 13.52 | 2,05 | 0.44 
Ground) barley. 0)... 42s 13 4a) 265 1 084 
irOmiinyoed . .. ah... tee 8.98; 1.63 | 0.49 
Peamean es... le...) aan 8.50'| 38308 1) 01099 
Ryerss... .. eee 14.20 | 1.68 | 0.65 
2.21 | 0.54 























<S oS 

hs} Ao 
Be | at, 
a || Bee 
o Bas 
c | $82 
0.06 | $1 60 
0.19) or 
0.07.) Tae 
0.13 | 1 33 
0.25 | 3 38 
0.19 | 3 37 
0.18 | 2 21 
0.11 | 2 87 
0.09 | 1 22 
0:08) (oeksig 
0.09.15 508 
0.10 | 1 02 
0°09' 7° sh OF 
0.07 97 
0.138 | 1 22 
0.125 Sebi 
0.95 | 7 88 
1.16 | 14 66 
0.44 | 4 99 
0.75 | 6 59 
0.60! 5 44 
1.75 | 10 66 
1.30 | 11 97 
0.87 | 18 54 
0.91; 8 62 
0.48 | 6 15 
1.26 | 15 27 
0.82 | 6 67 
1.87 | 19 75 
0.81 | 5 71 
0.89 | 8 61 
0.68 )> 9 69 
0. Tay -7- 33 
0.66} 5 68 — 
Dever): te 
0.82 | 11 03 
0.85 | 6 56 
0.57 | 7 74. 








GS, oc levies Bae ieie sale | toate 0.27 | Wigs 
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FERTILIZING CONSTITUENTS IN F'arm Propucts — (Continued). 
H, By-products and refuse. 
































cs oS 
os a= 
S d ae Cue | 
NAME OF SUBSTANCE. a ep 4 a 3 i = 
a de. = 5 Zoe 
= zi fe eo ee 
Mpple poOMmace®.......... in. 80.50 | 0.28 | 0.13 | 0.02 | $0 83 
PPULOM NMR... ee 10.63 | 0.75 | 1.08 | 0.18 | 3 42 
Cotton-seed meal...........] ..... 6.52 | 1.89 |* 2.78 | 24 32 
Glucose refuse ............. 8.10 | 2.62 | 0.15 90229: Soe 
ACORAMOAL.:. se s)e eee 8.53.| 5.43 | 0.05 + 0.43 | 16.382 
PAD PRPOLUSE Ys 6 6's 350s oledeee: 8.98 | 0.98 | O:TL | 0220) Oa2G 
Linseed cake (new process)..| 6.12 |} 5.40| 1.16 | 1.42 | 18 81 
Linseed cake (old process) ..| 7.79 | 6.02] 1.16 | 1.65 | 20 92 
Maltrsprouts =). j\.5 0... cae0s| 10.28°| 3.67 el s6Ok i aOme ho. 99 
RUDE Cs), viene. ss ss igi 8.19 | 2.25850 66n) DoD iees be 
Hye middlings wwe... ek. 12.54) 1. Seep SOs ood 267 eh Oe 
Spent brewer’s grains (dry).:| 6.98} 3.05 | 1.55 | 1.26 | 11 93 
Spent brewer’s grains (wet) .| 75.01 | 0.89! 0.05! 0.31! 3 06 
Wheat bran. We-6e.. 65.0. 11.01 | 2.88 | 1.62 | 2.87 | 13.26 
Wheat middlings .......... 9.18 | 2.63 | 0.638 | 0.95 | 9 50 
I. Dairy products. 
WERT raat die: hac ond neat 87.20 | 0.58 | 0.17 | 0.30 | 2 28 
CESR IE Sey eure Gee aces eae 68/80.) 0.58 |. 0.09 | 0.15 | 2504 
rot aide 21h 8 4 Sip tegeme ind Uy api i 90.20; 0.58; 0.19; 0.34 | 2 34 
TT iii 35 Ome ERNIE Nery 2m 0 LOS 8 UG Oe ea Ea 0 37 
Buttermilk 3.2 3013 Cig ce 90.10.) 0.64) 0.09 | 0.15) e2iae 
Cheese (from unskimmed 
MELIEES ese sis: Gents i NURS 64 ahs 88.00 | 4.05 | 0.29 0.80 | 13 70 
Cheese from half-skimmed i 
Bbc VeRO TE 8 ape Se 39.80 | 4.75 | 0.29 | 0.80 | 15 87 
Cheese (from skimmed milk).| 46.00 | 5.45 | 0.20 | 0.80 | 17 96 
J. Flesh of farm animals. 
La NS SD Re ocees eee a Ieee 77.00 | 3.60 | 0.52 | 0.438 | 11 74 
Calf (whole animal) ........ 66.20 | 2.50 | 0.24 |) 1.38 | 9 23 
7 SAS AEE a WA eg RRP 59.70 | 2.66) 0.17 | sor) 1Onts 
CO RRR "Be SD SR 52.80 | 2.00} 0.90 | 0.44) 7 02 
BORNEO)? (0 « HUMMMAME Ney de alas? ol es 59.10 |. 2.24 | 0.15 | 1.23 | 8 97 
K. Garden products 
MEO OUS i... nae mee fi... 0.382 | 0712) (iio |b Ly 
EE I So 0.30 |..0.43° }asOv11 |; 1 41 
SEE DOTS( |... so. t peatmaperieta LN ele « 5e 0.16 | 0.24] 0.12 | 0 83 
Mss so ce oi eethisl wie ale [Woden + 0.20 | BOR257ier 0.11) 0:96 
0 


(18). Takes 
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XXY. Resvuuts or ANALYSES OF COMMERCIAL FERTILIZERS 
Composition of fertilizers as guaranteed by manufacturers, and 













































































Localit z 
y 
MANUFACTURER. Tradenameor | yhere sample | 85 
brand. was taken. A 
8 F 
io) 
Allentown Manufacturing Co., Allentown.) Lehigh phos-! Attica. 618 
Pa. phate. - 
Armour & Co., Chicago, Ill. | Dried blood. Syracuse. 36 
H. J. Baker & Bro., New York city. AA.Ammoniated| Newburgh. 430 
; super-phos- 
phate. 
Bowker Fertilizer Co., Boston and New! Ammoniated) Livonia Station. 313 
York. dissolved bone} East Avon. 318 
phosphate. Delhi. 411 
Bowker Fertilizer Co., Boston and New Hill and drill. Canandaigua. 167 
York. East Avon. 317 
Delhi. 412 
Bowker Fertilizer Co., Boston and New| Stockbridge for Syracuse. 10 
York. roots. 
- Bowker Fertilizer Co., Boston and New) Stockbridge for| Syracuse. 11 
ork. 
cede Fertilizer Co., Boston and New) Super-phosphate} Syracuse. . 
ork. 
26 
Bowker Fertilizer Co., Boston and New) Super-phosphate) Alfred Center. 577 
York. with potash. Cuba. 637 
Bowker Fertilizer Co., Boston and New) Sure crop. Canandaigua. 168 
York. Livonia Station. 314 
Geneseo. 344 
Bradley Fertilizer Co., Boston, Mass. Alkaline bone. | Seneca Castle. 173 
Bradley Fertilizer Co., Boston, Mass. Ammoniated) Canandaigua. 261 
dissolved bones) Victor. 169 
ima. 803 
Mt. Morris. $34 
‘Bradley Fertilizer Co., Boston, Mass. Circle extra fine) Hamden. 416 
ground bone 





with potash. 








Bradley Fertilizer Co., Boston, Mass. Dissolved bone.|} Blood’s Depot. 554 
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IN NEw York SraTE FoR THE Fan or 1890. 
as found by chemical analysis — estimated in parts per hundred. 
























































NITROGEN. PHOSPHORIC ACID. Potash, 
aa 2 Ge ROC os 3a able a 
Deter- | Equivalent water. De- 
minedas|} toammo- | Available. | Insoluble. Total. wai ae oe 
nitrogen. nia. Pp i 
Guaranteed 0.83 1.00 7to 8 1 to 2 8 to 10 2to 2.50 
Found. 1.35 1.63 7.00 3.25 10.25 2.62 
Guaranteed 12.76 15.50 Ba dla bu a ueclieet! | saSe bod ee eate tha en's oa memne OR Lh steele nats sees 
Found. 13.08 15.88 Be cael lua sie an 0p eee ok [hreleuiele wet Cemsela a oleae eae yay 
Guaranteed | 2.50 to 3.30 3 to 4 10 to 12 1to 3 11 to 13 2 to 3 
Found. 3.35 4.06 13.17 0.25 13 42 4,46 ; 
Guaranteed | 1.65 to 2.50 2to 3 8 to 10 2 10 to 12 1to 2. 
Found. 2.10 2.54 9.85 1.85 11.70 2.474 
Guaranteed| 2to02.90 | 2.50 to 3.50 8 to 10 2 10 to 12 2to 3 
Found. 2.22 2.70 9.49 2.43 11.52 2.66 
Guaranteed | 2.5 to 3.30} sto 4 Fee M tag AMBRE Luna cei OS 1 2to 4 ata 
Found. 2.66 3.22 9.59 1.54 11.13 3.92 3 Oe 
Guaranteed | 3.30 to4.10 4to 5 7to 8 1 to 2 8 to 10 5 to 6 
Found. 3.16 3.84 9.66 1.85 11.51 5.26 
CPUATANEGOUN 2585255503 tlk eee cece SS 10 to 12 2 12 to 14 1to 2 Wy 
Found. mibeicienee ae lie uals oeen eran 10.31 1.58 11.89 2.71 
ATUL ATLOOG |hcdcscanmaetckeescoccces 10 to 12 2 12 to 14 ito 2 
Found. Big eatceest WHER oa Vicrwacice & 12.05 2.96 15.01 1.22 
Guaranteed | 0.83 to 1.65 1 to 2 8 to 10 2 10 to 12 1 to 2 
Found. 1.05 1.30 8.78 2.74 11.52 1.45 
MILATEMGOOG |i ssec's ete co lites oe ve bocas’s 11 to 15 1 to 2 12 to 16 2.40 to 3.50 
Found. e@eeeeeoeoea ee ®@eteoeeeeeeee 10.54 1.99 12.53 2.52 
a Ve Egy SS ey A) ON a TAN NO (RY RSC ER A A, MON Seta SS Yt! i Mu NE Ya ee 
+ Guaranteed | 1,65 to 2.50 2to 3 7to 9 1to 2 8 to 10 1 to 2 
Found. 2.03 2.46 9.90 1.55 11.45 1.81 
Guaranteed | 1.85 to 2.70| 2.25 to 3.25 | sto 12 1 to 2 10 to 13. 2 to 3 ‘ 
Found. 2.19 2.66 8.99 1.50 10.49 3.41 : 
ORIMUEPEUAOG | so s.ss os cs cell to aseBebwese oo hi ok Oto 15 1'to 2 13 to 16 RRS 
Found. eeeeear eee eeeestee i aeeoe 14,75 1.05 ‘ 15.70 eeeneee® eee en 
- ’ iy 
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XXY. Resuurs of ANALYSES OF COMMERCIAL 
u 
(3) 
Locality q 
MANUFACTURER. Trade nameor | where sample | #3 
brand. was taken. mA 
8 
wR 
Bradley Fertilizer Co., Boston, Mass. Dissolved bone| Penn Yan. 273 
with potash. 
Bradley Fertilizer Co., Boston, Mass. - Eureka’ super-| Avon. 319 
phosphate. . 
Bradley Fertilizer Co., Boston, Mass, Farmer’s new) Canandaigua. 171 
method. 
Bradley Fertilizer Co., Boston, Mass. ane gr O und Attica. 620 
one. 
Bradley Fertilizer Co., Boston, Mass. Niagara phos-| Lima. 302 
phate. 
Bradley Fertilizer Co., Boston, Mass. Bradley’s patent} Milo Center. 284 
super-phos-| Victor. 260 
phate. Moscow. 331 
Bradley Fertilizer Co., Boston, Mass. Potato fertilizer.| Delhi. 407 
Bradley Fertilizer Co., Boston, Mass. Bradley’s sea/ Canandaigua. 170 
fowl guano. 
Chemical Co. of Canton, Baltimore, Md. Dissolved bone! Lyons. : 45 
phosphate. Weedsport. 67 
Chesapeake Guano Co., Baltimore, Md. ey alkaline| Lima. 804 
h uN one. 
Cleveland Dryer Co., Cleveland, Ohio. Ohio seed maker! York. 330 
Cleveland Dryer Co., Cleveland, Ohio. Square bone. Hamburgh. 674 
Crocker. Fertilizer and Chemical Oo.,| Acidulated bone|* Buffalo. 657 
Buffalo, N. Y. black. 
Crocker Fertilizer and Chemical Oo.,, Ammoniated|] Arcade. 632 
Buffalo, N. Y, bone super-| Hornellsville, 574 
phosphate. Springville. 653 
Orocker Fertilizer and Chemical Co.,), Ammoniated! Hart Lot. 53 
Buffalo, N. Y. one super- 
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FERTILIZERS, Hage Continued). 






























































NITROGEN. PHOSPHORIC ACID. Pitagh 
ene ie ae Sena 
Deter- | Equivalent water. De- 
mined as| toammo- | Available. | Insoluble.| Total. nes ia, 
nitrogen. nia. potash. 
Guaranteed | 0. 83 tot. 65| 1to2 | 8to10 1to 2 10 to 12 4to 6 
Found. 1.44 9,22 1.74 10.96 4,07 
MIPATICOGE Ii ps ludeascc:| ..ss'salecenat 9 to 12 PS Rg Ca a ee 3.20 to 4.30 
Found. WIM cee | -ocosteepaaeie 11.33 0.85 12.18 2.99 
Guaranteed | 0.83 to 1.65 1 to 2 8 to 10 1 to 2 11 to 12 2.15 to 3.25 
Found. 1.50 1.82 919) oa) 0.83 10.02 2.43 
Guaranteed | 2.50 to 3.25 8 to 4 Men ee A “Ss 21 to 23 BEL Baie m e pl 
Found. 3.49 4.23 o>]. 30 15.68 22.98 deen sameeetite 
Guaranteed 110.2 1.20 to 2.40 7to 9 1 to 2 8 to 10 1 to 1.60 
ound. 1.37 1.66 9,10 1.73 10.83 1.30 
Guaranteed | 2.05 to 2.90] 2.50 to 3.50] 8 to 10 1to 2 10 to 12 | 1.50 to 2.50 
ound, .93 34 10.17 1.46 11.63 2.20 
Guaranteed | 2.05 to 2.90 | 2.50 Meat 3.50 9 to 10 1 to 2 11 to 12 3.20 to 4.30 
Found. 2.15 9,29 0.73 10.02 3.45 
Guaranteed | 2. S to2.85| 2.5to 3.5 8 to 10 1 to 2 10 to 12 1.5 to 2.5 
Found, .89 2.29 10.41 1.81 12.22 2.53 
GUATANTOCG 1 iesenccc seul neetenenaee 12 to 14 2to4 ~ 14 to 18 + ob 0 Aimar 
Found. @eeeeeceeneor eeeseeeceeee ee 11.65 AT 13.82 eoeeee eee eeeene 
REIT ATILOOG | Lt vaw.c svcd Mode cits cies 10 to 11 Meet Nae eit os sues 3 to 4 
Found. eooseoetece eeee ee eeeeede 10.14 0.53 10.67 3.65 
GRISEA BS A VER EER | A RY PSC eh ee 
Guaranteed |} 1. es eee 1.5 ie 2.5 10 to 12 83 to 5 15 to 17 esestateaa oe 
Found. 1.34 11.62 2.53 14.15 Vaid wigat amare 
Guaranteed 9,50 to Sas 8 to 4 8 to 10 ta oh SUR es Aw raecio tint PPR AT DA i AEB 
Found. 3.33 9.27 2.45 11.72 Sarak ei aN ton 
GUGLANTOCU): o. Suidosewnloabdccsovenes 16 to 18 cokes pes Nee Wau rs pe CUE tePo Ase o's) rata cate ate 
Found. eeeeeoeeeee eeeeeeneeeeee 17.47 , 0. "16° 18.23 eseeee eae eeee ene 
Guaranteed | 2.90 to 3.70 | 3.50 A if 50 8 to 12 1to 2 10 to 12 1 to 2 
Found. 2.83 8.63 3.61 12.14 1.71 
Guaranteed yy aa me 70| 3.5to 4.5 8 to 12 1 to 2 10 to 12 1.10 to 1.60 
pan: ! 3.53 9.70 1.14 10.84 2.19 
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XXY. Resuits or ANALYSES OF COMMERCIAL 
| 2 
2 
Locality g 
MANUFAOTURER. Trade nameor| where sample | 9s 
§ 
oa) 
Crocker. Fertilizer and Chemical Co.,| Dissolved bone| Hopewell. 175 
Buffalo, N. Y “ black. 
Crocker. Fertilizer and Chemical Oo.,) Newrivalammo-| Blood’s Depot. 556 
Buffalo, N. Y. ‘ niated super- 
phosphate. 
Crocker. Fertilizer and Chemical 4o.,| Potato, hop and} Alfred Center. 580 
Buffalo, tobacco phos-} Castile. 605 
phate. Buffalo. 656 
Crocker Fertilizer and Chemical OCo.,|} Queen city phos-| Corning. 570 
Buffalo, , phate. 
Crocker Fertilizer and Chemical Co.,| Queencity phos-| Delhi. 409 
Buffalo, : phate. 
Crocker Fertilizer and Chemical Co.,| Wheat and corn| Buffalo. 655 
Buffalo, N. Y. phosphate. 
Davidge Fertilizing Co., New York city. "Wheat and corn! Blood’s Depot. 558 
compound. 
E. Frank Coe, New York city. Alkaline bone. | Wyoming. 600 
E. Frank Coe., New York city. Alkaline bone. | Caledonia. $27 
E. Frank Coe, New York city. Ammoniated| Wyoming. 601 
bone super- 
phosphate. 
E, Frank Coe, New York city. Gold brand ex-| Orient, L. I. 507 
celsior guano. 
E. Frank Coe, New York city. a MAM of pot-} Orient, L. I 508 
ash. 
" E. Frank Coe, New York city. Red brand ex-| Orient, L. I. 506 
celsior guano. c 
E, Frank Coe, New York city. XXV_ammoni-} Benton Center. 252 
ated bone su- 
F per phosphate. 
Elisworth, Tuttle &Co., Promised Land, L.I.)} Ground fish! Promised Land. 510 





scrap. 
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Fertinizers, Ero.— (Continued). 
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NITROGEN. PHOSPHORIC ACID. Potash, 
WARES am. > esis 
Deter- | Equivalent water. L€- 
mined as| toammo- | Ayailable. | Insoluble. Total. |*eF od a 
nitrogen. nia. D . 
OPEEILOOG |) se ctoseis | ccs cadet LOGO Loe ea sae. o, . oe 0c MRE CHS CRE as an On 
ound. eseereeceene eoere ee eeseaece 16.72 @seseeceeoece eeoseecoveesse eeeeeeoeoeeen ee 
Guaranteed | 1.25 to 2.05! 1.50 to 2.50 10 to 12 1to 3 11 to 13 1.60 to 2.70 
Found. 1.39 1.68 10.77 1.26 11.03 3.01 
Guaranteed | 2.05 to 2.90} 2.50 to 3.50 10 to 12 LD tO Dey) ee ... | 3.50 to 4.50 
Found. 2.37 2.88 9.53 1,27 10.78 . 4.63 
Guaranteed /1.65to2.05| 2to 2.50 8 to 12 1£0'2 Ripe Pe Lae psa is 2 Tih v6 di aah fs 
Found. 1.86 2.25 9.48 0.87 10.35 2.61 
Guaranteed |1.65to2,05/ 2 to 2.50 8 to 12 1 to 2 9 to 12 1.08 to 2.16 
Found. 1.78 2.16 8.54 1.45 9.99 2.21 
Guaranteed | 2.05 to 2.90} 2.50 to 3.50 10 to 13 V COT De cae anes . | 1.60 to 2.70 
Found. 2.44 2.96 12.50 3.75 16.30 2.67 
Guaranteed | 0.83 to 1.65 1 to 2 7to 9 1 to 3 8 to 12 1to 2 
Found. 1.15 1.39 7.65 2.62 10.17 2.14 
Guaranteed | 0.83 to 1.65 1 to 2 9to12 | 2to8 week cegeves [1.60 lramu EN Ri 
Found. 1.43 1.73 11.03 1.86 12.89 2.45 i 
Guaranteed! 1101.50 | 1.20 to 1.80 9 to 12 2to 3 11 to 14 1.60 to 2.15 i 
Found. 1.09 1.32 10.94 1.34 12.28 1.94 ain 
Guaranteed |1.75to 2.00! 2to 2.50 8 to 10 Sep eee CON DO a ane re 
Found. 1.92 2.33 10.50 2.47 12.97 1.84 : 
Guaranteed | 2.50 to 3.25 3 to 4 8 to 10 “L. tov2 8 to 11 6 to 8 
Found. 3.20 3.88 8.57 1.25 9.82 5.59 
Guaranteed eeceosesen eeetesveseees weseeesresens eeesesevtbece eececereeesnase §2.44 
oun ° eorreeeeee eeeeeeoneaes seseeeeeeen eae e@eeeeeeeesen eoeeeeseeea ase 54.03 
Guaranteed | 3.30 to 4.10 4to5 7to 9 1to 2 10 to 12 6to 7 
. Found. 4.13 5.02 9.27 0.52 9.79 5.65 
Guaranteed | 0.83 to 1.23/| “1 to 1.05 7to 9 2to 8 10 to 12 1.50 to 2.25 
ound. 0.70 0.85 Liat 1.91 12.08 1.60 
Peeeemwoed 8.23 10 Me Sa Sie | es weleige oa a 6 siatu'e la he oka 
Found. | 9.59 11.63 5.12 0.49 5.54 REPS - 
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‘Listers’ Ag’] Chemical Works, Newark, N.J.| Dried blood. 
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MANUFACTURER. Trade nae or 


Ellsworth, Tuttle & Co., Promised Land, L.I.| No. 1. 


— eae 


Locality 
where sample 
was taken. 





Promised Land. 








Farmers’ Fertilizer Co., Syracuse, N. Y. Empire guano. | De Witt. 
Farmers’ Fertilizer Co., Syracuse, N. Y. Onondaga chief.; Attica. 
Perry Center. 

Farmers’ Fertilizer Co., Syracuse, N. Y. Reaper brand. De Witt. 

Farmers’ Fertilizer Co., Syracuse, N. Y. Standard ammo-)| Attica. 
niated bone) Perry Center. 
phosphate. 

Farmers’ Fertilizer Co., Syracuse, N. Y. Standard ammo-) Shortsville. 
niated bone! Penn Yan. 
phosphate. N. Bloomfield. 

Farmers’ Fertilizer Co., Syracuse, N. Y. Standard ammo-| De Witt. 

niated bone 
phosphate, spe- 
cial formula. 

Great Eastern Fertilizer Co., New York city. Webs plant} Caledonia. 

ood, 

Great Eastern Fertilizer Co., New York city.| Wheat special. | Caledonia. 

Listers’ Ag’1 Chemical Works, Newark, N. J.. Ammoniated| Stanley. 
dissolved bone. 

Listers’ Ag’] Chemical Works, Newark, N.J.| Ammoniated; Newburgh. 
dissolved bone. 

Listers’ Ag’] Chemical Works, Newark, N. J.| Bone flour. Elmira. fs 

Listers’ Ag’] Chemical Works, Newark, N. J. mS bone-| Weedsport. 

ac . 





Listers’ Ag’] Chemical Works, Newark, N. J. shhh potash 
” salts. 


E. Bloomfield. 


Weedsport. 


Weedsport. 


number 


Station 





511 





41 





626 
610 





37 














325 





326 





188 


a 











47, 73 





46, 69 
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“Guaranteed 
Found. 
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FeErvinizers, Ero. — (Continued). 
- NITROGEN. PHOSPHORIC ACID. Potash , 
prey ee Oe 
Deter- | Equivalent water. Lie- 
mined as| toammo- | Available. | Insoluble. | Total. Poona 
nitrogen. nia. po 
Guaranteed 4.10 5 ATER PME Ce sca « 8.00 10.00 
Found. 4.59 5.66 7.48 0.22 7.70 12.00 
BOERREPEI ts. to aks. | ..cscdsteecly 6 to 7.5 1 to 2 7.5 to 9 2.15 to 3.25 
ound. eeee eee eee eeee oes eeoe ee 7.79 0.85 8.64 4,07 
Guaranteed | 0.83 to 2.05 1 to 2.50 7to 9 1 to 2 8 to 11 2.15 to 3.25 
ound. 0.96 16 8.17 1.10 9.27 3.19 
Guaranteed | 1.65 to 2.50 2to 3 5.5to 7 1 to 2 7.5 to 9 4.30 to 5.40 
Found. 1.54 1.87 5.86 0.53 6.39 23 
Guaranteed | 0.83 to 1.65 1to 2 9 to 11 2 11 to 13 3.25 to 4.30 
ound. 1.01 1.22 8.73 0.83 9.56 3.70 
Guaranteed | 0.83 to 1.65 1 to 2 9 to 11 1 to 2 11to 13 | 3.25 to 4.30 
. Found. 72 2.09 9.05 0.5 9.59 4.70 
Guaranteed | 0.83 to 1.65 1 to 2 8 to 10 1 to 2 10 to 12 2.15 to 3.25 
Found. 0.82 0.99 8.08 0.94 9 02 2.86 
Guaranteed| 1 t0 1.65 1.25 to 2 8 to 12 1 to 2 10 to 12 1.90 to 2.70 
Found. 1.49 1.82 8.81 1.35 10.16 2.35 
Guaranteed | 1.65 to 2.05| 2 to 2.50 8 to 12 1 to 3 10 to 12 1.60 to 2.70 
ound, ~ 1.32 1.60 8.71 ‘1.15 9.86 2.78 
Guaranteed | 1.80 to 2.05| 2.2 to 2.5 9 to 10 2 to 3 10 to 12 1.5 to 2 
Found. 1.97 2.39 9.28 1.71 10.99 1.62 
Guaranteed | 1.80 to 2,05 | 2.20 to 2.50 .9 to 10 DEO LS uae ara e inal 1.50 to 2 
Found. 2.34 2.84 9.27 1.64 10.91 1.96 
Guaranteed | 1.65 to 2.50 2to 3 Bes Se dame he N 9 to 12 b Hartidhekl cares 
ound. 3.64 4.41 10.19 2.42 12,61 eg Sau cena 
PAYA TOG | luce tabin «|| sspeb Cocesies 13 to 16 48 Si RD Ee «(RRM a ct 
Found. eeeereeneer eeeoeresesee 12.57 sees eeoeeoeeee | 888 oF eee eeee e@eeeeeeee eee 
. Guaranteed 8.20 to 10.70 10 to 13 eeoees eeee eeoeeoeeeeses eeeeeeeseses pesseeeeeeees 
Found. 8.74 POLO M Ay ail) ats <' sisi PUAN sg a oie Dp, ctueele CETL la «oly oi a Sales 


11.88 to 13.50 


14.76 
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phosphate. 


Loealit E 
; ocality 
MANUFACTURER. Trade name or | where sample | se 
| ee was taken. mA 
A fe 
7) 
Listers’ Ag’] Chemical Works, Newark, N.J.| Lawn fertilizer. | Elmira. 204 
Listers’ Ag’] Chemical Works, Newark, N. J.| Perfect fertilizer.| Geneseo. 349 
Listers’ Ag’| Chemical Works, Newark, N.J.| Standard super-| E. Bloomfield. 254 
phosphate of| Penn Yan. 280 
lime. Geneseo. 348 
Listers’ Ag’] Chemical Works. Newark, N.J.| Success. Penn Yan. 281 
Dundee. 285 
East Avon. $15 
Caledonia. 824 
Frederick Ludlam, New York city. Cereal brand. Wyoming. 597 
Frederick Ludlam, New York city. Sickle brand. Wyoming. 598 
Mapes Formula and Peruvian Guano Co.,; Cabbage and) Port Jervis. 426 
New York city. cauliflower 
manure. 
Mapes Formula and Peruvian Guano Co.,| Complete ma-| Port Jervis. 424 
New York city. nure—brand A. 
Mapes_Formula and Peruvian Guano Co.,| Corn manure. Port Jervis. 425 
New York city. 

Mapes Formula and Peruvian Guano Oo.,! Fruit and vine} Newburgh. ' 1 434 
New York city. manure. 
Mapes Formula and Peruvian Guano Oo.,| Potato manure. | Port Jervis. 423 

ew York city. 

Maryland Fertilizer and Manufacturing Co.,) Alkaline bone. Lima. 335 
Baltimore, Mount Morris. © 305 
Maryland Fertilizer and Manufacturing Co.,| Linden  super-| Mount Morris. — 336 

Baltimore, Md. phosphate. 
OC. Meyer, Jr., Maspeth, L. I. ahie potato fer-| Aquebogue, L. I. 50L 

Zer. 

C. Meyer, Jr., Maspeth, L. I. Superior super-| Stanley. | 18 
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FERTILIZERS, Erc.— (Continued). : 
NITROGEN. PHOSPHORIC ACID. Potactt 
an ae pelable ae ‘1 
Deter- | Equivalent water, De-~- 
1 mined as| toammo- | Available. | Insoluble. | Total. rater sin asada) 
nitrogen. nia. p . 
Guaranteed | 1.65 ver ay! 2 tOnes 7 to 8 Paeiat h Cue es vos 6 meen 3.50 to 4 
Found. 13 2.58 8.26 0.11 8.37 4.50 
e 3 
Guaranteed| 1t0o1.65 1.20 to 2 10.50 to 12 Ue ai Sea Di ae SON .... | 1.50 to 2 50 : 
ound. 2.19 2.66 10.82 0.60 11.42 2.59 oe Ae 
Guaranteed | 2.35 to 2.70 | 2.85 to 3.25 10 to 12 2to 3 12 to 15 1.60102) eon ees 
Found. Di 3.36 9 52 0.45 9.97 DS Gak 
Guaranteed | 1.00 to1.65| 1.25 to 2.00 | 10.50to12 | ........0... Uta Sap keles 1.60 to 2 
Found. 1:73 2.09 9.53 0.55 10.08 2.47 
a 
Guaranteed /1.23 to 1.65! 1.05 to 2 10 to 12 Ltorse 10 to 14 2.15 to 3.25 
ound. 1.38 1.67 9.57 1.60 _ 11.06 - 2.63 
GIB TAM LOGI hor sk oe sneer so iiss sbesaee's 11 to 15 1to 3 12 to 18 3to 4 
Found. NEOs OPT ag 10.94 3.08 14.02 2.65 
SSO Lay eRe eae) 
Guaranteed | 4.50 to 5.35.| 5.50 to 6.50 Geta yaa loc selene 6.to 8 8 to 10 
ound, 4.61 5.69 8.55 1.18 9.73 12.20 
Guaranteed | 2.50 to 3.30 8 to 4 10 to lz 2 to bacceccecs (2) 507RG eam 
Found 2.68 3.24 12.79 1.95 14.74 3.06 
Guaranteed | 3.70 to 4.50] 4.50 to 5.50 8 to 10 2 10 to 12 6to7 a 
Found. 3.95 4.79 10.67 1.37 12.04 8.13 * 
eu DUNDES Ce 
Guaranteed | 1.65 to 2.50 aos TEGO OI xiao es eet ws UES ae 11 to 12 
Found. 2.51 3.04 9.42 0.30 9.72 14.70 
Guaranteed |3.70to4.10| 4.50to5 SLO LO Sh Bee Wedeae cL Semen ream 6 to 8 i 
ound. 4,01 4.86 9.14 1.42 10.56 9.06 oi 
chs Guaranteed eeeeseeseoe Bese eeessees 10 to 15 ecenearsances ects eesees 8 to 4 
o> Found. Sis cae Uh cam ui nce Curd ace 10.96 0.50 11.46 wy Sad 
~ Guaranteed P| ese ahacsia's 10 to 13 1to 2 11 to 14a Ee oto: 4 
ae _ Found. Wawa sa Hikicnsis ecaens a 10.12 0.54 10.66 3.09 
opr ag ag a 
Guaranteed | 2.90 to3.30!} 3.50 to4 GTO TM cock eeae | 7Tto 8 8 to 10 Ne 
Found _ 3.14 3.81 7.93 1.21 9.14 8.28 «a 
tl es ee | ee 
Peieed |1.25to 1.65) Ate tod. [aes le | voces ese oee . 8 tod 4to 5 
Found 1.92 .33 VC INE Ree eR: 11.98 5.62 
55 
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XXYV. Resuurs or ANALYSES OF COMMERCIAL 












MANUFACTURER. 








Michigan Carbon Works, Detroit, Mich. 


Michigan Carbon Works, Detroit, Mich. 


Michigan Carbon Works, Detroit, Mich. 


H. 8. Miller & Co., Newark, N. J. 





H. 8. Miller & Co., Newark, N.J. 
H. 8. Miller & Co., Newark, N. J. 
H §. Miller & Co., Newark, N.J. . 


H. 8. Miller & Co., Newark, N.J. 
H. 8. Miller & Co., Newark, N. J. 


Milsom Rendering and Fertilizer Co., East 
Buffalo, N. Y. 





Milsom Rendering and Fertilizer Co., East 
Buffalo, N. Y. 


Milsom Rendering and Fertilizer Co., East 
Buffalo, N. Y. 


pia eae and Fertilizer Co., East 


by Milsom Rendering and Fertilizer Co., East 
‘Buffalo, ats 


Milsom Bee orig and Fertilizer Co., East; Wheat phos-| Phelps. 


Buffalo, 





-: 





= 





























Locality : 
Trade name or ra 
where sample 3 
brand. was taken. Sa 
8 
io) 
Homestead| Penn Yan. 282 
super-phos- 
phate. 
ye le 
Homestead} Livonia Station. 307 
tobacco grower. 
Jarvas drill phos-| Castile. 611 
phate. 
Ammoniated/ Hopewell. 176 
dissolved bone. 
Ammoniated/| Arcade. 631 
dissolved bone. ; 
Bone and potash.| Penn Yan. 270 
Geneseo. 345 
Ground bone. Elmira. 201 
Areade. 630 
Harvest Queen. | Halls Corners. 197 
Penn Yan. 268 
Geneseo. - 346 
Standard super-| Halls Corners. 196 
phosphate of} Penn Yan. 269 
lime. 
Buffalo guano. | Rushville. 183 
Dissolved bone} Castile. 613 
and potash. 
Erie king. Angelica. 591 
Alfred Center. 515 
Erie king. Geneseo. 343 
Pure dissolved} Angelica. 589 


bone. 
i te 


phate. 













- 5 f x ‘ 
=— | PuospHortc Actp. 





































































pea 7 oa > sp coluble ine es 
Detanas | Equivalent} , “| Wwater. De- . 
mined as| to ammo- ‘Available. | Insoluble. Total. | termined as 
nitrogen. Pe nia, potash. 
$ - Guaranteed 1.85 to260| 2. 25, to 3.15 8 to 11 Ruri he a. | 1.50 to2 
Found. 1.94 3608 8.54 0.37 8.91 se, 
i Borcateed 3to4 | 3.60 t04.80] 10toll | ....... .60. seececceamen | 3.5004, 00m 
e Found. 3.08 8.703 12.05 0.85 12.90 3.24 
ae we | 
i ¥ Guaranteed ae uo e 1.65] 1.25 to2- 8 to 9 2to 3 10to12 | 0.27 to 0.54 
‘Found. 1.60 9.93 1.40 11.34 1.54 
~ r) ‘ Rick 
Guaranteed | 1. 85 to. 05} 2.25 toa. 5 | 9to10 1.5 to 2.5 10 to 12 RB LOS eye 
Found. | 8.88 1.38 10.26 SBA Bar's 
Guaranteed| 1.60to2 | 2 to 2.50 8 to 10 0.50 to 2.50 | ............ | 1.50 to2 oD é 
Found. 2.17 2.64 9.31 0.86 10.17 2 83 Se ay 


ot DENS ats se ey 








ee, 









































GUMTADLOR Ue ee oes ccccceus st 10018 Ok 0027 Beh faved Raa RMD NY FC NY Ns 8 Sn) 

Found. eeeoeeeaeeaee welace e@eeeeesd 10.82 0.44. 10.76 by # { 7 
. 4 Guaranteed 2.50 3 to 3.10 eeereeeeeeeese eee eseeeeas 20 to 25 voce Ree : 
Found. 2.82 3.41 AS ERA i Bre 21.45 +e eae 
. Guaranteed!1.00to165} 1.25 to2 10 to 12 Ce SE OA eet a 
fe. Kound. 1.54 List: 9.97 0.90 10.87 3.44 a" 
Se ay A ai se | cs 
Guaranteed | 2. as wh 70| 2.85 seats 25 10 to 12 1.50 to 2.50 |11.50to14.50| 1.50 teat i 
Found. 3.0 10.17 1.02 11.19 3.18) 9: 


_ Guaranteed | 1.65 to2.60) 2 tos 7 to 11 3 to 4 10 to 15 1 toe 
Found. wx 1.84 D123 8.22 1.76 9.98 Lshiee 








Guaranteed PUB ood ee RUN AS ag 8 to 11 8 to 5 11 to 16 1.65 t01.75 
ound. eeeseeeeae eoeeoeeeseees 9.02 | 179 10.81 ie 2.20 pas 







Pa Guaranteed 0.83 to 1.65 1 to 2 8.45 ss 10.45 | 4 to 5 
Found. 23 1.48 9.07 : 1.26 


fe —  eEeFesS eS 


0.83 to 1.65 1 to2 8.45 to 10.45 4to5 
1.84 2.24 9.80. 2.90 


[ 


SA a eh coe pry 









) 


12.37 ie ei 


Ah 
 @eereeeensrens 


1.33 


eeereeenee poreescocces \ 10.88 










d/1.65to0330/ 2to4 \s to 10 2 to Sens ee 2 to 3 
1.74 ea / 7.79 2.48 | 10.21 3.6 






Las 
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XXYV. Resunts or ANALYSES OF COMMERCIAL — 








MANUFACTURER. 


Northwestern Fertilizer Co., Chicago, III. 


“ 


Northwestern Fertilizer Co., Chicago, Ill. 


Pacific Guano Co., Boston, Mass. 


Quinnipiac Co., New London, Conn. 


Quinnipiac Co., New London, Conn. 


Read Fertilizer Co., New York city. 


Read Fertilizer Co., New York city. 


Read Fertilizer Co., New York city. 


John 8. Reese & Co., Baltimore, Md. 


Rochester Fertilizer Co., Rochester, N. Y. 


Sheldon Bros., Weedsport, N. Y. 
Standard Fertilizer Co., Boston, Mass. 


H. Steppenback, Utiea, N. Y. 


W. D. Stewart & Co., New York city. 


Trade name or 
brand. 


Locality 
where sample 
was taken. 


Horseshoe brand| Collins. 


pure ground 
bone. 


Challenge corn} Collins. 


grower. 











Soluble 
guano. 


Ammoniated 
dissolved bone. 


phate. 








Empire State. 











Farmer’s friend. 


Lion brand. 


—om, 


Tobacco & cab- 
bage manure. 





Rochester bone 
and lood 
guano. 


Sheldon’s com- 
pound. 





Standard guano. 


Home trade. 


A No.1. 


Climax phos-| N. Bloomfield: 


Pacific] Stanley. 


urhamville. 
Seneca Castle. 





—_— 


Milo. 

Milo Center. 

N. Bloomfield. 
Livonia Station 











Sennett. 
Syracuse. 
Orleans. 
Stanley. 





Syracuse. 
ima. 





Syracuse. 
Sennett. 
E. Bloomfield. 


Mattituck, L. I. 





Penn Yan. 
Livonia Center. 
Moscow. 


Weedsport. 
Avon. 
Utica, 


—— 


Durhamville. 


number. 


Station — 





662 











gees Your Acnrouuonat EXPERIMENT SrarioN, : 


Pee rins: Ero. — (Continued). 




















































































































na 
NITROGEN. PHOSPHORIC ACID. Potash 
pou ble in 
Deter- | Equivalent MBLCr, 2765 
mined as | toammo- | Available. | Insoluble. Total.  |*€= ea ar 
nitrogen. nia. p : 
, Guaranteed 2.05 to 2.90 2.50 to 3.50 eeeseeeccseooed Ceeees cesene 22 to 24 eeneeceaeseseen ye 
ound. 2.92 3.54 4.84 18.67 eeaee ee seesee , Yi 
r 
Guaranteed /1.65to2.50! 2to3 8 to 9 2 to 3 10 to12 | 0.54 to 1.08 AN 
Found. 2.38 2.88 10.46 4,29 14.75 1.53 
Guaranteed | 2.05 to 2.85 | 2.50 to 3.50 8 to 10 2 to 4 11 to 14 1.50 to 2.50 ~ 
ound. 2.36 2.87 10.16 1.30 11.46 2.68 
Guaranteed | 1.65 to 2.50 2 to 3 9'to 12a) | oS eee ee 11 to 14 2.15 to 3.26 
Found. 1.96 2.38 10.08 1.43 11.51 2.76 
Guaranteed | 0. 7m es 1.65 1 to 2 9 to 10 I'tow 11 to 12 2.16 to 2.70 
ound. 1.67 10.43 0.95 11.38 2.95 
Guaranteed| 1.25to2 | 1.50 to 2.50 9 toll 2 to 3 11 to 13 2.15 to 3.25 
Found. 1.56 1.90 9.11 2.48 11.59 2.35 
, i: 
Guaranteed | 2to2.90 | 2.50 to 3.50 9 to 11 2to4 11 to 14 2.15 to 3.25 ‘ a 
Found. 1.97 2.40 9.10 2.08 11.08 pee Se ate 
Guaranteed | 0. = to 1.65 1 to 2 8 to 10 2to 3 10 to 12 4,30 to 5.40 My 
Found. .33 1.60 8.34 1.54 9.88 4.79 iy 
° ‘ 
Guaranteed | 4.10 to 4.95 5 to 6 Pee ELS Sot et se wreleicle vies 6 to 10 5 to 6 
Found. 4.08 4.95 10.07 5.50 
Guaranteed | 0. 20 to 0.40 0.25 to 0.50 8 to 10 1 to 2 9t010 | 1.60 to 2.60 
ound. 83 1.00 8.09 0.47 8.56 2.15 
Guaranteed | 0.60 to 1.20} 0.75 to 1.50 5 to 7 2to 3 7to 9 2to 2 
Found. 0.72 0.88 5.18 0.31 5.49 3.31 
Guaranteed 1 to 2 1.5 to 3 8 to 12 2to 3 10 to 15 2.16 to 3.20 
Found. 1,12 1.36 7.86 3.82 11.68 2.19 
Guaranteed | 2.50 to 3.30 3 to4 8 to 12 1to 2 dices - penne tO: 8 
Found. 3.27 3.96 8.55 0.18 2.55 
Guaranteed 1.25 to 2 | 1.50 to 2.40 7to 9 2 to 3 9 to 11 1.50 to 2.50 
Found. 1.32 1.60 8.25 1.81 10.06 1.56 








2 
* 





Nephi 
























, 


| Trade name or 
; brand, | 


- 


a 


Nobsque guano. 
Hes) 


PERG 


Pacific 
bone. 





W, D. Stewart & Co., Boston, Mass. 


ietanan 
ty 4 








F, 0. Sturdevant, Hartford, Conn, i 


» phur. 


Geo. F. Tuthill, Greenpoint, L, I. A Fish scrap. 


Walker Fortilizer Co., Phelps Junction, N. Y. 








phosphate. 
Williams & Clark Fertilizer Co., New York} Prolific crop pro-| Cuba. : 
City. ducer. 
Williams & Clark Fertilizer ree New York Ro yal bone} York. 
fret Oly... ’ phosphate. 
a - ‘Williams & Clark Fertilizer Co., New York| Royal bone| Cuba. 
Clty.) phosphate. 
| Zell Guano Oo., Baltimore, Md. Calvert guano. | Wayland. 
Alfred Center. Z 
e Cuba. bs ae 
: Zell Guano Co., Baltimore, Md. Dissolved bore Alfred nee hak 
By phosphate. RE Ah: 
| Zell Guano Co., Baltimore, Md. Zell’s- econo- Cheshire. ° 
mizer. Stanley. — 





soluble Nunda. 


Granulated to- 
-baceo and sul-! 


Am m oniated| Rushville. 






Locaiey 
where bediahe 
was taken. a 








Stanley. 


f Middletown. 


Mt he ee 


5 
+e 
+ ~ } 


Greenport. _ 





Guaranteed | 1.15 to 1.65. 


Found. 


} 


A a 
- Guaranteed 


ound. 


3 Guaranteed 
Found. 


WGyaranteed 
Found. 


mined ‘as 
nitrogen. | 


1.10 


eese er esos 


1.95 - 
27 


8.23 
9.48 


Boranieed 1.65 to 2.50 


ound. 


Guaranteed 0. 83 to 1.65 
1.97 


Found. 


Guaranteed | 0. 83 to 1, 65 


Found. 


paremccd 0.83 to 1.65 


Te Equivalen' 


to ammo- 
nia. 


eeoseteesesece 


eseeeeesceee 


Guaranteed | 0.63 to 1.25] 0.75 to 1.50 


Found. 


Guaranteed 
Found. 


Guaranteed 
- Found. 


peseeeeoer 


0.83 to 1.65 
1.05 


1,03 


sess eorvecaae 


eeseeeeseons 


1to2 
1.23 


Available. 


9 to 12 
9.36 


12 to 15 
13.91 


@eeeteetesees 


eoeeeveeseees 


eseerceeseseos 


6.17 


7to 9 
7.73 


5 to 6 
6.62 


7to 9 
8.32 


9 to 11 
10.47 


13 to 16 
13.54 


9to 11 
10.86 


Tawalible. 


w@eeeeerneseeod 


0.44 


eoreeeeeraec 


sees essesseon 


tll, 


0.49 


eeeseersesoce 


jays 


1to 2 
1.72 


1to 2 
1.80 


1 to 2 


2 to 3 
0.47 


2to 3 
1.28 


| beeen eee tees 


10.67 


h 6 to be 
8.34 


8 to 10 
10.12 


8 toll 
10.11 


15 to 18 
14.01 


11to 14 
12.14 
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XXVI. ReEsunrs or ANALYsES or ComMERCIAL FERTILIZERS 
Composition of fertilizers as guaranteed by manufacturers, and 











MANUFACTURER. 





H. J. Baker & Bro., 215 Pearl street, 


York city. 


Trade name or 
brand. 


New! AA ammoniated 
super-phos- 
phate. 


H. J. Baker & Bro., 215 Pearl street, New; Complete potato 


York city. 











Bowker Fertilizer Co., Boston and 
’ York. 
Bowker Fertilizer Co., Boston and 
ork. 
Bowker Fertilizer Co., Boston and 
York. 
Bowker Fertilizer Co., Boston and 
York. 
Bowker Fertilizer Co., Boston and 
York. 
Bowker Fertilizer Co., Boston and 
ork. 
Bowker Fertilizer Co., Boston and 
York. 
Bowker Fertilizer Co., Boston and 
York. 
Boston and 


Bowker Fertilizer Co., 
York. 





plas Fertilizer Co., 


ork. 





manure. 


New! Alkaline bone, 


Ammoniated 
bone phos- 
phate. 


New 





Carpenter’s 
special fer- 
tilizer for cab- 
bage. 


New 


New! Carpenter’s 
special fer- 
tilizer for pota- 
toes. 


New| G. & T. high- 
grade potato 
manure. 


New! Hill and _ drill 
phosphate. 


Te 


New) Stockbridge po- 
tato manure. 


New| Stockbridge 

special com- 

/ plete manure 

for potatoes & 
vegetables. 





New! Stockbridge 
special com- 
plete manure 
for, straw- 

’ berries. 


Boston and New) Stockbridge 


special com- 
plete . manure 
for corn. 


Loeality 
where sample 
was taken. 


. 


Queens, L. I. 


Flatbush, L. I. 
Queens, L. I. 
Canarsie, L. I. 


York. 


Rochester. 


Jamaica, L. I, 


Jamaica, L. I. 


Riverhead, L. I. 


Rochester. 
lion. 


Southold, LI. 


Tlion. 
Rochester. 


Tlion. 


Ilion. 


Station 


number. 





119 





77 
120 





446 





236 — 





107 





106 





514 














142 





143 





: 





SEM eh Ue Tg 
RE Mey eee Ue) 
Fos by p t } a Aes, 


& + 





A 
Ss F 
it R; 
NAD 







hs : f 
iy ay o aw 
Ey Pt i vat y ny 


wee 


New YorEK AGRICULTURAL EXPERIMENT STATION. 441 


iN New York State For THE Sprine or 1891. | p 
as found by chemical analysis — estimated in parts per hundred. i 















































NITROGEN. PHOSPHORIC ACID. Potash: 
MT SA RL. aE sop ble te 
Deter- | Equivalent water. V0- 
mined as| toammo- | Available. | Insoluble. | Total. pera aed ar 
nitregen. nia. id ’ 
Guaranteed | 2.5 to3.3| 3 to4 10 to 12 1 to3 11 to 15 2 to38 " 
- Found. 3.49 4,24 by st3.21 0.43 13.64 2.92 
Guaranteed 3.3 4 90 tA BL aA oy Sa oo bias 5 cee 10 
Found. 4.22 5.13 8.06 0.32 8.38 11.33 
PRATER TOOG |: « xec56 ean | cdec cameeeee 11 to 13 1 to 2 12 to 15 1 to2 
Found. BENS Cie Wie es are Ret 10.56 | 2.16 12.72 1.15 
Guaranteed | 1.65 to 2.5 2to3 8 to 10 ss ceeeeie 10 to 12 2 to3 
Found, 2.36 2.86 8.59 2.19 10.78 2.93 
Guaranteed | 4.5 t0 5.35] 5.5 to6.5 Bito pe TU eee pAb WOE 6.5 to 7.5 
Found. 4.47 5.42 7.35 1.69 9.04 TST 
CL UEat | fae 
Guaranteed| 3.3 to4.6| 4 to5.5 PHO 9) Ceci soe Mee 6 Bee 
ound. 3.20 3.89 7.54 1.85 9.39 9.42 
Guaranteed | 3.3 to 4.1 4to5- 7 to9 ee dS AL ee! HE A 7 to9 
ound. 4,26 5.16 6.75 2.36 9.11 7.06 ee 
Guaranteed | 2.05to290!| 2.5 to3.5 8 to 10 eRe CMR Nettie. ose c ae 2 to3 
Found. 2.00 2.43 8.51 3.37 11.88 2.61 
Guaranteed | 3.3 to 4.1 4 to5 TOTO NOM NAS fiaiecnd Wak Cee eerie alete aa acats 7 to9 
Found. 3.72 4.52 7.45 3.12 10.57 6.79 
Guaranteed | 3.3 to 4.1 4to5 7 to8 1 to2 8 to 10 5 to 6 
Found. * 3.85 4.67 7.75 2.35 10.10 | 6 36 
| Guaranteed | 2.6 to 3.3 3 to4 6 to7 1 to2 7 to9 4.3 to 5.4 
Found. 3.39 4.10 9.93 3.03 12.96 4,32 
Guaranteed | 3.3 to 4.1 4 to5 8 to9 1 to2 9 to 10 4.4 to 5.65 
Found. 3.40 4,11 10.33 2.96 13,29 4,24 
56 x 








MANUFACTURER. 





Bowker Fertilizer Co., Boston and New 
York. 


Bradley Fertilizer Co., Boston, Mass. 


Bradley Fertilizer Co., Boston, Mass. 


Bradley Fertilizer Co., Boston, Mass. 


Bradley Fertilizer Co., Boston, Mass. 





Bradley Fertilizer Co., Boston, Mass. 


Bradley Fertilizer Co., Boston, Mass. 


ik 
i 
i 


Bradley Fertilizer Co., Boston, Mass. 


Bradley Fertilizer Co., Boston, Mass. - 





E. B. Chapin, Rochester, N. Y. 


ite Company of Canton, Baltimore, 





EB. an Coe, 16 Burling Slip, New York 
ty. 











iz frank ‘Coe, 16 Burling Slip, New York 
city. 





city. 


a 








Trade name or 
brand. 


Sure crop bone 
phosphate. 


Ammoniated 
dissolved bone. 


Complete ma- 
nure for corn 
and grain. 


Complete ma- 
nure for pota- 
toes and vege- 
tables. 


Farmer’s 
method. 


new 


Patent super- 


phospate, 


Potato fertilizer. 


Sea fowl guano. 





Vegetable  fer- 


tilizer. | 


Standard phos- 
phate. 


Special potato 
fertilizer. 


Blue brand ex- 
celsior guano. 


Excelsior guano 





: E. Frank Coe, 16 Burling Slip, New York} Gold brand ex- 


celsior guano. 


Locality 
where sample 
was taken. 


Rochester. 
Spencerport. 


Brockport. 


Geneva. 


Gravesend, L. L 
Jamaica, jE 
Flatlands, L, I. 


Rome. 
Rochester. 
Brockport. 
Spencerport. 


Rome. 
Waterloo. 
Rochester. 
Brockport. 


Rome. 
Waterloo, 
Rochester. 
Brockport. 


Rochester, 


Rochester. 


———__—_— 


Rochester. 


Mattituck, L. I. 
Jamaica, L, 1. i, 


Jaimaca, L. IL 


Jaimaca, L. I. 


Station 


number. 


234 


379 


372. 


388 


90 


AS: 


207 
229. 


368 


380 — 


206 
210 
231 
371 


- 208 


211. 


232 
373 


228 


230 


a 


530 


1126 











es 


Prrrinizers. Ero.— (Continued.) 








Guaranteed 
ound. 


Guaranteed 
ound. 


Guaranteed 
Found. 


Guaranteed 
Found. 


Guaranteed 
Found. 


Guaranteed 
Found. 


Guaranteed 
ound. 


Guaranteed 
ound. 


Guaranteed 
Found. 


Guaranteed 
ound. 


Guaranteed 
Found. 


Guaranteed 
ound. 
€ 


Guaranteed 
Found. 


- Guaranteed 
ound. 


NITROGEN. PHOSPHORIC ACID. 

Deter- | Equivalent 
mined as | toammo- | Available. | Insoluble. Total. 
nitrogen. nia. 

0.83 to 1.65 1 to2 8 to 10 2 10 to 12 
LT 1,42 8.01 1.72 9.73 
1.65 to 2.5 2 to 3 7 to9 * I to2 8 to 10 
2.53 3.07 10.90 1.88 12.78 
2.9 to3.7 | 8.6 to 4.5 8 to 10 1 to2 9 to12 
3.76 4,56 11.00 1.72 12.72 
8.3 to 4.1 4to5 8.5 to 10 Nes Mee 10 to 12 
3.94 4.78 9.20 0.84 10.04 
0.83 to 1.65 1 to2 8 to 10 vp 10 to 12 
1.39 1.68 8.39 - 1.78 10.17 
2.05 to 2.90| 2.5 to 3.5 8 to 10 2 10 to 12 
2.16 2.62 9.88 2.15 12.03 
2.05 to 2.90} 2.5 to 3.5 9 ba 10 Petal. 11 to 12 
2.20 2.66 8.90 2.10 11.00 
2.05 0 2.90| 2.5 to 3.5 8 to 10 Corer 10 to 12 
2.69 3.27 9.23 1.68 10.91 
2.9 to 3.9 8.5 to 4.7 9 toll Daa San Ge 11 to 13 
3.50 4,24 10.22 1.75 11.97 
1.65t02.05| 2to 2.5 8 to 10 As ; 0 
2.15 2.61 8.13 1.87 
2.5 to 3.3 3 to 4 BLO. TAL WiiaTsederae W's wate Sie 2 Rae 
3.25 3.94 7.16 '0.84 
6 6 to 8.2 8 to 10 6to 8 2to 3 eeeee eeeeee 
6.76 8:21 .22 0.75 
8.3 to 4.1 4to 5 9 to 12 1 to 2 10 to 12: 
3.70 4.50 9.97 1.28 11.25 
2:5, to 3.3 8 to 4 8 to 10 1 to 2 8 to 10 
2.80 3.39 8.19 0.67 79.86 
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Potash 
soluble in — 
water. De- 
termined ag — 

potash. 


1 to2 
2.90 


1 to2 
1.97 


pee 


3 to. 4) Oe 
6.20 yaa eae 





7 to8 
8.32 


4 to 6 
3.66 


1.5:to 226 





6 to8 
6,34 





1.5 02.6 : 
2.79 





2 to 3 
3.13 





1.6 to: 915% 








3.40 
5.18 


6 to 
6.61 
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KE. Frank Coe, 16 Burling Slip, New York} Red brand ex- 


city. 


Crocker Fertilizer and Chemical Co., Buf-| A ‘ moniated 


alo, N. Y¥. 


cae 


alo, 


Crocker Fertilizer and Chemical Co., Buf- A eee bone 
‘ ack. 


alo, 


Crocker Fertilizer and Chemical Co., Buf-| Newrival ammo- 


alo, 


Crocker Fertilizer and Chemical Co., Buf-| Special 


alo, 


Darling Fertilizer Co., Pawtucket, R. I. 

J. H. Devins, Utica, N. Y. 

aad asay Tuthill & Co., Promised Land, 
Farmers’ Fertilizer Co., Syracuse, N. Y. 


G. B. Forrester, New York city. 


Great Eastern Fertilizer Co,, New York city. 
Great Eastern Fertilizer Co., New York city. 


Great Eastern Fertilizer Co., New York city. 


Hallock & Duryea, Mattituck, L. I. 





Crocker Fertilizer and Chemical Co., Buf-| Ammoniated 


























Locality E 
Trade name or r=] 
where sample =} 
brand. was taken. Sa 
as 
ol 
Jamaica, L, I. 125 
celsior guano. 
Rome. 149 
one super-| Brockport. 365 
phosphate. 
Geneva. 390 
wheat and corn 
phosphate. 
Brockport. 366 
Rome. 148° 
niated super-| Brockport. 363 
phosphate. 
potato! Brockport. 364 
manure. 
Animal fertilizer! New Suffolk, L.L 527 
J. H. Devins fer-| Utiea. 140 
tilizer. 
No. 2 fertilizer. ieee Land, 529 
Fair and square.} Geneva. 391 
Potato manure. | Flatlands, L. I. 68 
Canarsie, L. I. 84 
Gravesend, L, I. 88 
Jamaica. 132 
Garden special. | Hollis, L. I. 118 
Garden special. | Mattituck, L. L 532 
— =>—_ 
Vine and tobacco} Mattituck, L. I. 533 
fertilizer. 
No. 1 fertilizer. | Aquebogue, L. I. 528 
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| NEW York Agnrovrronat EXPERIMENT Srarion. 445 mk 
aN 
Ae 
Fert ILIZERS, Ere.— N Confined). fe 
: NITROGEN. PHOSPHORIC ACID, Potash, 
dane hee 
Deter- | Equivalent water. UO" 
mined as| to ammo- | Available. | Insoluble. | Total. unined vat nt 
nitrogen. nia. ; D au Ps 
Guaranteed] 3. ‘ to 4.1 4to 5 9to 12 1to 3 8 to 12 6 
Found. ° 4,24 9.54 0.79 10.34 5.67 
Guaranteed | 2.9 As 3.71 SAB ie 4.5 10 to 12 1 to 2 11 to 18 1.1to 1.6 
Found. .18 3.85 9.50 1.62 11.12 2.26 
Guaranteed | 2. i a 2.9| 2.65 to 3.5 10 to 18 1to 2 11 to 15 1.75 to 2.8 ; 
Found. 00 4.85 10.65 0.45 11.10 3.75 
Guaranteed! ...... NESS IY swine ul Matches 16-toO\1S «|. ees Wate 6g ON ae Waters Wie le oie 
ound. es eeeeue aee ease eccessere 17.05 0.45 O17, 50 eere ea eeoseos ; f 
Guaranteed | 1.25 to 2.05! 1.5 to 2.5 10 to 12 1to 3 11to 15 | 1.6to 2.2 
ound. 1.76 9.13 10.59 2.86 13.45 Silla 
Guaranteed | 3.7 ie 4.5 | 4.5 to 5.5 8 to 9 1to 2 9 to 10 5.5, to 6.5 
ound. 55 5.52 7.78 1.59 9.37 6.09 
Guaranteed | 3.3 to 4.95 4to 6 7to 9 tReet OMA Caen eat Re 9 to 11 : 
Found. 4.71 5.72 6.80 2.30 9.10 8.57 
Guaranteed | 2.5 to 3.3 8 to 4 7to 9 2to 3 9 to 12 2to 3 
ound. 3.24 3.93 7.70 2.91 10.61 2.47 
Guaranteed 4.1 #5 Aten Ener kerk UA oe CH Cuchaneta 7 
Found. 4.59 5.57 4.03 0.25 4,28 7.79 
Guaranteed | 2.5 tot1] ato 5 7to 9 1to 2 8to1l | 0.54t0 1.08 
» Found. 3.57 10.84 0.99 11.83 1.78 "i 
Guaranteed 3.70 4.5 5.5 UNNI Na. oa EAE ily. 10 
Found. 4.64 5.63 6.47 0.28 TB Nae 11.21 
Guaranteed | 3.3 hae 4.1 4 to 5 6 to 8 DAE SEAMS Reg Bates 62 Pye 8 to 10 
ound. 3.00 3.63 v4 0.86 8.63 8.47 
Guaranteed aaa 4to 6 6 to 8 (eo ONE OR ove Reet) 86010 
Found. 82 4.65 6.94 0.87 7.81 7.65 
Guaranteed | 2. 05 to 2.5] 2.5 to 3 8 to 12 1 to 3 9 to 15 6 to 8 an 
Found. 3.30 8.37 AT 8.84 8.22 aN) 
Guaranteed 3. 3 to 4 95 4 to 6 tora |\ couse. oe he i) 9 tOlTd 
Found. . 4,60 7.64 0.10 7.74 9.14 
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MANUFACTURER. 


aa 





Lister’s Agricultural and Chemical Works, 
Newark, N. 


—-——— 


Lister’s Agricultural and Chemical Works, 
Newark, N. J. 


Lister’s Agricultural and Chemical Works, 


Newark, N. Y. 


Lister’s Agricultural and Chemical Works, 
Newark, N. J. 





Lister’s Agricultural and Chemical Works, 
Newark, N. J. 


Listers’ Agricultural and Chemical Works, 
Newark, N. J. 





Listers’ Agricultural and Chemical Works. 
Newark, N. J. 


Listers’ Agricultural and Chemical Works, 
Newark, N. J. 


Frederick Ludlam, 140 Maiden lane, New 
York city. 


Mapes’ Formula and Peruvian Guano Co., 
New York city. 


Mapes’ Formula and Peruvian Guano Co., 
New York city. 





Mapes’ Formula and Peruvian Guano Co., 
New York city. 





Mapes’ Formula and Peruvian Guano Co, 
New York city. 





Mapes’ Formula and Peruvian Guano Co., 
New York city. 








“Ss 


Trade name or 
brand. 


Ammoniated 


dissolved bone. 


Dissolved bone 
black. 


Perfect fertilizer. 


Potato manure, 


Potato No. 2. 


8 


Standard super- 
phosphate of 
lime. 


Success. 


Cauliflower and 
cabbage fer- 
tilizer. 


Ceerops or 
dragon’s tooth 
brand. 


Cabbage and 
cauliflower 
manure. 


Complete ma- 
nure, A brand. 


Complete ma- 
nure for light 
soils. 


Economical ma- 
nure, 


Nitrogenized 
superphos- 
phate. 





Locality _ 
where sample 
was taken. 


Rochester. 
Brockport. 
ome. 


York. 


Rochester. 


Flatlands, L. I. 


Rochester. 


Brockport. 
ome, 


Rochester. 
Spencerport. 


Flatlands, L. I. 


Flatlands, L. I. 


Flatlands, L. I. 


Flatlands, L. I. 


Jamaica, L. I. 


Southold, L. IL 


Southold, L. I. 


Mapes’ Formula and Peruvian Guano Co., Potato manure| Jamaica, L. I. 


New York city. 


L. I. special. 


number. 
a 


Station 





226 
375 
147 


445 


227 


79° 


377 
146 


224 
378 


82 


75 


74 


103 


522 


523 












Bee, vA Th 


v 
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Fertinizers, Ero.— (Continued). 







4 




















NITROGEN. 









































PHOSPHORIC ACID. Potash, 
7 a Bes ; 
Deter- | Equivalent water. De- 
mined as| toammo- | Available. | Insoluble.| Total. oe ned eis 
nitrogen. nia. D , 
Guaranteed | 1.8 to2.05| 2.2 to 2.5 9 to 10 EEE AMEN MRO BED “4 1.5 to 2 
Found. 2.33 2.82 11.36 1.20 12.56 2.98 : 
Guaranteed eeeeneeeee eeeeeoeeee ee 10 to 13 ees eee eee eenoe tas htrteeeya eeesee ee eneaseeeade 
ound. eseeeeeeen ees (~§ 8820808 eseeene ee 11.95 1,48 13.43 eeeee ee eeee ae 
Guaranteed |1.00t01.65| 1.25 to 2 10.5 tO 120 a. De ah eee meee 1.5 to 2 
ound. 1.56 1.89 11.55 1.68 93 2.52 : 
Guaranteed | 3.7 to 4.1 4.5 to 5 7.5 to 9 POT tA) oS ae es 8 7to 8 
ound. 4.10 5.01 8.31 0.35 8.66 8.10 
Guaranteed | 1.8 to 2.5 2.2 to 3 9.25 to 11 onc ERAT Dib me tous wane 4to 5 
ound. 2.16 2.60 12.01 1.03 13.04 4.62 
Guaranteed | 2.35 to 2.7| 2.85 to 3.25 10 to 12 OBE Fo Ys aan ma nao TL 5toe 
Found. 4 2.86 2.87 10 86 1.95 12.81 2.32 
Guaranteed| 1to1.65 1.25 to 2 aT Oia we ee Wy Tadeay Casa me gga at GRD AL SD ig SQUAT Lr Dk 1.5 to2 
Found. 2.08 2.52 11.55 2.61 Bey | 
Guaranteed | 3.7 to 4.1 4.5 to5 7.5 to 9 | Cie ae Wises MO Ge recess 7 to 8 
Found. 3.54 4,30 7.90 0.37 8.40 
PRP INI aed & 
Guaranteed | 3.3 to 4.1 4 to5 7 to9 SOE eR Ee 7 to 9 
ound. 3.02 3.88 7.29 2.07 9.36 8.83 
Guaranteed | 4.1 to 5.35 5 to6 6 to8 leh de detaey AO 6 to 8 ey 
ound. 3.80 4.61 7.80 4 9.04 6.31 
Guaranteed | 2.5 to 3.3 8 to4 10 to 12 2 to4 12 to 16 2.5 to 3.5 
Found. 2.72 3.30 13.06 1.14 14.20 AGL ass 
Guaranteed | 4.95 to 6.6 6 to 8 7 to9 BAO BIE IR RE tS 6 to 8 
ound. 4.41 5.35 7.85 0.97 7.44 
 Guaranteed| 2.5to 3.3] 3 to4 6 to 8 2 8 to 10 8 to 10 a 
Found. 3.39 4,11 8.82 1.30 10.12 9.03 Ta 
- Guaranteed | 2.05 to 2.5| 2.5to 3 9 toll 2 11 to 13 2.5 to 3 
Found. 2.99 3.62 12.48 1.01 13.49. 2.98 
Guaranteed | 3.3 to 4.1 4 to 5 6 to8 AARON to 9 7 to 9 
Found. | 3.37 4.08 | 8.64 0.53 9.17 7.87 
& 
‘or : am 
ae RYN % Sou ey 














, 
Ss 





ae he 
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Trade name or 
MANUFACTURER. brand. 





Mapes’ Formula and Peruvian Guano Co..| Vegetable _ma- 
New York city. nure, 
special. 


Maryland Fertilizing Co., Baltimore, Md.| Linden super- 
; phosphate. 


Maryland Fertilizing Co., Baltimore, Md.|} Potato food. 


Maryland Fertilizing Co., Baltimore, Md.| Pure gold. 


- Maryland Fertilizing Co., Baltimore, Md.| Sangston’s 


cereal and 
plant food. 


Maryland Fertilizing Co., Baltimore, Md.} Tornado fertili- 
zer. 


Locality 
where sample 
was taken. 


Flatlands, L I. 


Waterloo. 
Waterloo. 


Waterloo. 


> 


Pittsford. 


Waterloo. 


CO. Meyer, Jr., Maspeth, L. I. Aeme fertilizer 


/ No. 1 for pota- 
toes. 


C. Meyer, Jr., Maspeth, L. I. 
No. 2 for cab- 


cn 





bage. 
OC. Meyer. Jr., Maspeth, L. I. Acme potato fer- 
tilizer. 
Michigan Carbon Works, Detroit, Mich. Homestead. 
Michigan Carbon Works, Detroit, Mich. Homestead po- 


tato grower. 


Milsom Rendering and Fertilizer Co., East} Buffalo  fertili- 
Buffalo, N. Y. zer. 


Milsom Rendering and Fertilizer Co., East) Cyclone pure 
Buffalo, N. Y. bone meal. 





Milsom Rendering and Fertilizer Co., East} Pure dissolved 
Buffalo, N. Y. bone. 





Milsom Rendering and Fertilizer Co., East} Vegetable bone 
Buffalo, N. We fertilizer. 


Parkville, L. I. 


Acme fertilizer | Parkville, L. I. 


\ 





Aquebogue, L, I 
Livonia. 
Livonia. 
Canandaigua. 
Pittsford. 
Brockport. _ 


Pittsford. 
Spencerport. 


number. 


Station 





76 





219 





218 





216 





355 





217 





49 





50 





515 





443 


785. 





354 





360 





351 








382 








New York AGRICULTURAL EXPERIMENT STATION. 





i CAR ESR Al A/S 8] 













































































. 
FERTILIZERS, Erc.—(Continued). 
NITROGEN. PHOSPHORIO ACID. Botasht 
Opie 
Deter- | Equivalent é water. De- 
mined as| toammo- | Available. | Insoluble. Total. ined as 
nitrogen. nia. potasa, 
Guaranteed | 4.1 to 4.95 5 to6 7to9 A EA ae So ond Raat 4to 6 
Found. 4,12 5.00 7.69 it 8.81 6.18 
Guaranteed | .......... ua oeaae we 10 to 13 1 to 2 cL 2to 4 
SMG tee ccc. se 5 10.67 0.80 11.47 1.96 
Guaranteed | 2.25 to 2.7 | 2.75 to 3.25 10 to 13 1 to 2 WO ee Ee 2.5 to 3 
ound. 3.01 3.65 9.89 2.30 12.19 3.26 
Guaranteed! .......... Cee eee 10.5 to 14 Ui tO Die eHinmee alte ee 3.25 to 4 
Found. Fi Seeeee Wis Lk cos 12.27 0.25 12.52 4,89 
Guaranteed| 1 to 1.65 1.25 to 2 10 to 13 Tite grs dikes eee ani 2.25 to 3.5 
Found. at 12a 1.72 9.72 2.53 12.25 3.56 
Guaranteed |0.42 to 0.83) 0.5to1 10 to 15 Titan 11 to 15 3 to 4 
Found. 1,22 1.47 11.08 0.55 11.63 4.43 > 
Guaranteed | 3.3 iS 4.1 4to 5 Suto! Say eee ate 8 to 9 9 to 10 
Found. 4,18 5.08 8.35 1.12 9.47 9.42. + 
Guaranteed |4.95 abe 5.35} 6to 6.5 DREN SME ee veleh veo Bs 8 to 9 5 to 6 
Found. 5.20 6.32 8.92 1.28 10.20 7.14 
Guaranteed | 2.9 to 3.3 3.5 to 4 TREO SEICAY hire sare ee LC LING oialss oie ob 8 to 10 
Found. 3.45 4.19 8.22 1.01 8.23 7.78 
Guaranteed | 1.85 to 2.4| 2.25 to 3.15 8 to 11 PRES MNSHT “ie C ARR LST. 1.5 to 1.75 
ound, 3.39 4,08 8.75 1.52 10.27 1.79 
Guaranteed 8 to 4 3.5 to 4.75 a Kehoe NM Pea oM (ta Mrae At 3.5 to 4 
Found. 4.02 5.10 11.30 1.18 12.43 3.93 
Guaranteed | 2.5 to 3.8 3 to 4.65 8 to 12.30 2to 3 10 to 15.30 | 1.5to 2.5 
Found. 2.66 3.23 12.35 1.14 13.49 3.07 
uaranteed| 3.3 to 4.1 4to 5 Brean ao WER ata A MMMMIIEE WSS GS Lay 25.00 1 a at 
ound. 4.82 5.85 Aa lg ore a ie BRUM aes elci cle eeluta 23.46 La ERE 
SEMUMTATILOOC | ip denis o's «cc: hinleive Wolieis 0'6's 11 to 18.01 1.387 to 2.371093 Cesc) Sa cual 
Found. Bee. sues Cae. oN 13.59 1.67 15.26 Sa, ts SNS ean 
Guaranteed | 4.1 to 4.95 5 to 6 8 to 10 3 to 4 j1 to 14 5 to 6 
Found. 4.07 4,94 8.16 1.56 9.72 OG oe 


57 
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Milsom Rendering.and Fertilizer Co., East 
Buffalo, ‘ 


L. Mittenmaier, Rome, N. Y. 


National Fertilizer Co., Bridgeport, Conn. 


J. E, Phelps, Jamaica, L I. 


J. HE. Phelps, Jamaiea, L. I. 


J. E. Phelps, Jamaica, L. I. 


J. E. Phelps, Jamaiea, L. I. 
Preston Fertilizer Co., Greenpoint, L. I. 


Quinnipiac Co., New York city. 
Paeiloins Co., New York city. 
Quinnipiac Co., New York city. 
Quinnipiac Co., New York city. 
Quinnipiac Co., Ne York city. 
Quinnipiac Co., New York city. 


Quinnipiac Co., New York city. 


















































= 
@O 
Locality q 
Trade name or dq 
where sample 3 
brand. was taken. SA 
= 
or) 

Wheat, oats and! Waterloo. 214 
barley phos-| Pittsford. 300 
phate. Brockport. 858 

Pride of Amer-| Rome. 209 
ica. 

Chittenden’s| Queens, L. I. 123 
complete fer- 
tilizer. 

Fish brand po-| Jamaica, L,I. 111 
tato fertilizer. 

Highest grade| Jamaica, L. I. 112 
perennial com- 
plete fertilizer. 

Perennial grain| Jamaica, L. I. 114 
fertilizer. 

Perennial potato) Jamaica, L. I. 113 
and cabbage 
fertilizer. 

Ammoniated| Queens, L. I. 122 
bone super- 
phosphate. 

Ammoniated|} Spencerport. 386 
dissoived bone} Brighton. 243 

Climax phos-! Brighton. 242 
phate. 

Fish, bone and) Brighton. 240 
potash. 

Market garden Hollis, els 117 
manure. 

Potato manure. | Jamesport, L. I. 525 

Potato phos-) Brighton. 244 
phate. 

Soluble dis-| Brighton. 241 


solved bone. 








New YorK AGRICULTURAL EXPERIMENT STATION. 










































































Ferrtinizers, Ero.— (Continued). 
NITROGEN. PHOSPHORIC ACID. Potash, 
Bs ALTM ponte 
Deter- | Equivalent WEtOr. es 
mined as} toammo- | Available. | Insoluble. | Total. ines 
nitrogen. nia. Dp : 
Guaranteed | 1.65 to 3.3 2to 4 8 to 10 2to 3 10 to 13 2to 3 
Found. * 2.00 2.42 7.83 2.24 10.07 3.61 
Cathatéed 1° fe oe 2to 3 6 to 9 Py O EE aah. 22 3 to 6 
Found. 3.60 6.26 2.56 
Guaranteed Eats 4to 5 6 to 8 Spee Oe umes 8 to 10 6 to 8 
ound. 4.78 9.06 10.89 7.42 
Guaranteed | 3. to 4.1 4to 5 4to 6 3 7.5 to 9 10 to 11 
Found. .53 4,28 8.57 0.89 9.46 10.97 
Guaranteed | 4. ys 75 6 to 7 oe ees" |~ . See ae B to. 14 11 to 12 
Found. .00 7.30 11.48 14.0 11.57 
—EE—E tout ed 
Guaranteed] 3. Ayitk 4to 5 RR a apn | Rip aS 14.5 to 16 -Tto 8 
Found. 4,18 11.92 6.28 18.20 7.05 
Guaranteed | 4.1 to 4.95 5 to 6 Me as Pe ee SUe cweaie 11.5 to 13 11 to 12 
ound. 4,41 5 36 9.15 2.69 11.84 11.56 | 
Guaranteed | 2. pe 3 to 4 9to 11 idk Bate EON Be Soap 2 to 3 
Found, 41 4.18 9.17 1.0 10.26 4,19 
Guaranteed; 2 to3 2.4 to 3.6 9 to 12 PERRO 10 to 14 2.15 to 3.25 
Found. 2.69 3.23 10.25 1.04 11,29 3.75 
Guaranteed; 1 to2 1.2 to 2.4 9to 10 AU Seale eA N, 11 to 12 2.15 to 3.25 
Found. 2.06 2.51 9.53 10.14 ' 3.04 
Guaranteed | 1. 5 i 2.5 2 to 3 9 to 10 1 to 2 10 to 12 1 to 1.5 
Found. 3.45 9.62 0.87 10.49 1.76 
Guaranteed | 3. i to 4.1 4to 5 8 to 11 1 to 2 9 to 13 7to 8 
ound. .60 4.37 8.50 0.78 9.28 8.16 
Guaranteed! 2.5 Li 3.3 8to 4 6 to 9 1 to 2 7 to 11. 5.5 to 6.5 
Found. .06 3.71 7.85 0.49 8.34 6.43 
Guaranteed | 2.25 to3.5| 2.7 to 4.2 8 to 11 1to 2 9 to 13 3 to 4 
Found. 3.21 3.89 8.58 1.66 10.24 4,40 
0 SSS ERR Rae 12 to 15 1to 2 13 to 17 ls Cp eee 
Found. Ue is cee aaa MEE 's', 11.92 2.43 14.35 CoG. Genta 
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Loeality g 
MANUFAC Trade name or | where sample a 
oo brand, was taken. 3A 
na 
Read Fertilizer Co., New York city. Farmer’s friend,| J amaica, L. I. 130 
Read Fertilizer Co., New York city. High grade far-| Mattituck, L. I. 534 
mer’s friend. 
Read Fertilizer Co., New York city. I. Cc. Hendrick-| Jamaica, L. I. 110 
son’s complete 
fertilizer. 
Read Fertilizer Co., New York city. fend ard phos-| Spencerport. 385 
phate. 
John 8. Reese & Co., Baltimore, Md. Crown bone} Brockport. ‘ 357 
phosphate. 
John 8. Reese & Co., Baltimore, Md. Great planet ‘“‘A’”’| Jamaica, L. I. 104 





manure. 





Rochester Fertilizer Co., Rochester, N. Y. Alkali bone| Lima. 436 


guano. 





Rochester Fertilizer Co., Rochester, N. Y. Bone and blood! Brockport. 374 


guano. 





Springfield Fertilizer Co., Springfield, Ohio.| Soluble bone! Waterloo. 223 


phosphate. 








H. Stappenbeck, Utica, N. Y. Home trade} Utica. 137 
bone super- 


phosphate. 





Sterling Oil Co., Promised Land, L. I. Fish serap. Jamesport, L. I. 526 





W. D. Stewart & Co., Boston, Mass. Nobsque guano.| Brighton. _ 239 





W. D. Stewart & Co., Boston, Mass. Riverhead Town 
Agricultural 
Society ferti- 
lizer. 


Aquebogue. 536 





W. D. Stewart & Co., Boston, Mass. Riverhead Town! Aquebogue. 537 
Agricultural 
Society _ ferti- 


anure = 
John 8. Reese & Co., Baltimore, Md. Great planet “B’’| Jamaica, L. I. 105 
lizer. 








New York AGRICULTURAL EXPERIMENT STATION. 








Fertinizers, Ero.— (Continued). 


NITROGEN. 


Deter- | Equivalent 


mined as 
nitrogen. 


PHOSPHORIO ACID. 





—— 


Potash 
soluble in 
water. De- 
termined as 

potash. 


i ff nF ee 


Guaranteed | 1. 7) to 2.5 
Found. 380 


Guaranteed! 3.3 to 4.1 
Found. 3.21 








Guaranteed | 3. . to 4.1 
ae .08 











1 to 2 i 
3.88 


7to 9 
7.89 


7to 9 
7.63 


oo | — ————— COs OW Pos ee ees RE ee a 2 ET 
ee SS eee 


Guaranteed | 0.83 to1.65 
ound. 112 


ee ee ee ee ee ey | eT Ee ee ee eee eee ey yp eee 


Guaranteed 
ound. 


eaeeee sens 


Guaranteed| 3. ‘ to 4.1 
Found. 28 








Guaranteed | 4. a “ey 15 
Found. 


Guaranteed 
ound. 


Guaranteed! 1to1.85 

ound. 1.29 
Guaranteed | 0.83 oe 65 
Found. 


Guaranteed| 2.5 oe 3.3 
Found. 3.06 


Guaranteed 
ound. 


SS | ._ | 


Guaranteed | 1. ie to 1.65 
Found. ah 











9.5 to 11 
10.87 


7 to 9 
7.73 


3 TO) Bays ett, 
2.82 Ki 


— ee | eee 








1.6 to 2.7 
1.61 


3 to 4 ts at 
me i via 
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Report oF ACTING HorTICULTURIST. 


The work of this department for this year consisted of varietal 
tests of small fruits, continued work on the cross pollination of 
strawberries, tests of commercial fertilizers on small fruits, spray- 
ing with fungicides for fungoid diseases of small fruits, tests of the 
newly introduced varieties of potatoes, tests of commercial fer- 
tilizers on potatoes, spraying with fungicides for the potato blight, 
tests of vegetable novelties of late introduction, tests of commer- 
cial fertilizers on the yield of beans, tests of fertilizers on forced 
tomatoes, and minor matters of more or less value. | 

The policy of this department has been to test all the promis- 
ing new fruits produced as soon as possible after they have been 
offered on the market, or before, if possible, and although it is 
claimed by some that the testing of varieties of fruits by the 
Experiment Station is of purely mechanical nature, and does not 
come strictly under the head of Station work, this Station takes _ 
the ground that it is the province of the Station to stand between 
the originator or introducer and the public, and as far as possible 
protect and aid the purchaser in his efforts to procure only the 
varieties of new fruits that equal or excel the well-known old 
varieties, and the prediction is ventured that the time is near 
when the public will demand a certificate of merit from the 
Experiment Stations before they will buy new varieties of fruits, 
however much they may be lauded by those interested in the sale 
of them. That it will be to the advantage of the originator and 
introducer no one can doubt, as the wide range of country covered 
by the Experiment Stations, their facilities for testing and com- 
paring, and the honest, unprejudiced opinions formed by the 
persons in charge would give any fruit of merit a prestige more 
valuable than any amount of money spent in colored plates and 
puffing. One case to the point is a new strawberry, the originator 
of which quietly sent plants to the various Experiment Stations. 
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in the spring of 1890, saying he wished reports from these 
Stations, favorable or unfavorable, before placing it on the mar- — 
ket. This past season it has fruited at these Stations, and reports 
were sent to him. He will now decide whether it has value 
enough over older varieties to warrant its introduction. If it has 
met with favorable commendations from the majority of the 
Stations, who will doubt but what those testimonials will more 
than pay for the one year of waiting while this variety was under 
test? Few horticultural workers, either amateur or professional, 
have the same advantages generally found in a well-equipped 
Experiment Station to compare new fruits with older varieties, or 
the means at their disposal to pursue a systematic line of com- 
parison as new fruits are introduced. 

The work of cross pollination of strawberries was continued last 
winter and spring with the same object in view as that of the 
season before. The seedlings resulting from the crosses made in 
1889 and 1890 show the strong individuality of several of the - 
varieties used as the mother plant, the majority of the seedling © 
plants of certain crosses being of the same habit of growth and 
general appearance as the mother plant. These seedling plants 
should bloom next season, and give a partial solution of the ques- 
tions of being able to breed either a perfect flowering or a pistil- 
late variety at will, or to breed a variety for a certain purpose. 

Since the season’s work has been completed this Station has 
been in receipt of numerous inquiries in regard to the efficacy of 
any preparation for the prevention of the potato blight, and we 
are able to say that marked success has been obtained by the use © 
of the Bordeaux mixture. At this Station a gain of forty-eight . 
bushels per acre was made by the applications of this mixture, 
and but little less by the use of ammoniacal solution. From other 
Stations come testimonials to the same effect, notably from Rhode 
Island, where practically the same results have been obtained as 


at this Station. The discussion of this matter will be found in 


the body of this report. 

The effects of spraying with fungicides for the anthracnose of 
the raspberry were not of a very satisfactory nature, and although 
it appeared that the plants sprayed with Bordeaux mixture were 
benefited to a certain extent, it is thought best to continue this 
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work through a longer period before making any claims in regard 
to the matter. Sprayings were made for strawberry leaf blight 
with beneficial results, both in the use of Bordeaux mixture and 
ammoniacal solution, and it is probable that either of these 
remedies will be used to good advantage in the future. The use 
of fungicides in preventing gooseberry ey will be discussed 
in the body of this report. 

I would respectfully call attention to the fact that, at several of 
the fairs held in the western part of the State, this Station has © 
made an exhibit consisting of the constituents of ten different 
cattle foods, showing the relative value of each; an exhibit show- 
ing the chemical composition of the ash of fruit and wood of five 
of the more common fruits, namely, apple, pear, cherry, plum and 
grape ; twenty samples of materials used in making commercial 
fertilizers, and an exhibit of fruits affected by fungus and several 
of the most efficacious remedies used in preventing the growth of 
injurious fungi. These exhibits were shown in glass show bottles 
and were practical object lessons in their different lines. The 
Station also exhibited at the State fair, at Syracuse, forty-five 
varieties of apples, sixty varieties of grape, twenty varieties of 
pears, twelve of plums and fifty varieties of potatoes; also, an 
exhibit of fifty varieties of pasture, meadow and lawn grasses, and | 
charts showing the fertilizing value and pounds of fertilizers per 
ton of twenty-one different crops, and the proximate analysis of 
eleven cattle foods. 

This exhibit, as a whole, attracted a great deal of attention, and 
many words of commendation from the visitors at these various 
fairs. These several exhibits were accompanied by bulletins 
giving a description of each, and a large number of these bulletins 
were distributed to those interested in the lines of work exhibited. 
The value of attendance on fairs with these object lessons can not 
be overestimated, as it puts the work of the Station before a large 
number of those interested who find it impossible to visit the 


SMALL FRUvITS. 


Under the head of small fruits we class first the strawberry, 


next the raspberry, third the blackberry, fourth the currant and 


fifth the gooseberry. The grape will be considered in a future 
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bulletin. In a bulletin on strawberries issued from this Station 
in October, 1890, special stress was placed on the ease and cheap- 
ness of growing this fruit by farmers, allowing every family to be 
able to have strawberries for all purposes with but little expense — 
of money or time. We shall endeavor, in this report, to urge — 
more forcibly this matter of small fruit growing by the average 
farmer, showing as we hope the large profit both in health and 
money to be derived from a small fruit plantation of the several 
varieties of fruits that mature early, and give paying results in 
from one to three years. One objection usually raised by farmers 


when asked to grow small fruits is the lack of time and skill. _ 


These objections may be answered by saying that the time neces- 
sary to plant one-fourth of an acre of strawberries need not be 
more than to plant the same area of cabbage or potatoes, and, as 
to skill, anyone who has set cabbage, celery or sweet potatoes, 
can set strawberry plants. The knowledge of the fact that one 
must set perfect flowering varieties with the pistillate or imperfect 
varieties is essential, but, further than that, clean tillage is the 
only very important point to be impressed on one’s mind. The ~ 
item of cost of plants is also reckoned as one of the hindrances 
to the cultivation of this fruit, and, viewed in certain ways, it is 
a very large item, but, if plants of any of the older well-tested 
varieties are selected, they can be bought by the thousand cheaper 
than any of the newer varieties can be bought by the hundred. 
One should be able to get any of the standard varieties at from 
_ three to four dollars per thousand, which, if set in rows three feet 
apart and the plants two feet apart in the rows will take 7,260 plants 
per acre, making one-fourth of an acre cost from five to eight dol- 
lars for plants. The further cost depends on the amount of tillage 
given and the expense of help, while the returns will usually aver- 
age 500 quarts on one-fourth acre, which, if calculated at ten cents 
a quart, will more than pay for plants and labor, leaving only the 
labor as the cost of the second year’s crop, which often gives the 
best yield and at the same time gives runners to set in new 


_ plantation. 





Of raspberries it will not be necessary to buy or set a large . 
number of plants. Fifty plants of both red and black raspberries, 
if well taken care of, will yield all a family of six can use, both 
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on their table during fruiting season and for canning. These, if 


manured well and kept from growing in a jungle of canes, will 
last six years, and give good returns. It will be well for one 
about to set out raspberries to select a few bushes of the yellow 
varieties, as they are of the right color to go with white currants, 
either for canning or for jelly. Of blackberries one must test 
several varieties or inform himself from some source in regard to 
their hardiness, as, in exposed localities, they are often found to 
winter-kill. There is no fruit that can be put to more uses than 
the blackberry, and, if the locality is in their favor, none that will 
yield a larger profit on the investment. 

The currant is a fruit grown by almost everyone, and in many 
cases the only small fruit available tothe housewife. This seems 
to be so, simply from the fact that the currant will stand almost 
any amount of abuse and live to bear fruit, but such fruit is small 
in berry, short of stem and the stem but partially filled. These 
bushes are often hidden by a growth of tall weeds that would kill 
anything but a currant. 

Gooseberry bushes may often be found growing in a partially 
neglected condition in gardens, bearing crops of small mildewed 
fruits, but rarely does one see the English varieties with their 


large shiny leaves and luscious fruits as large as Damson plums, | 


Those who have eaten at their prime these last will never again 


be satisfied with the small native varieties like Houghton ey. 


Mountain Seedling. 

The growing of black currants seems to be on the increase at 
this time, and among the varieties tested here the Prince of 
Wales seems at this time to be the most productive, although the 


Champion Black, Lee’s Prolific and Baldwin’s Black are all 


first class. 
STRAWBERRIES. 
A DESCRIPTION OF THE NEWER VARIETIES. 
Bessie, Imp. —A variety from Maryland. The growth of foliage 
is all that could be desired; leaves large and rich dark green 
fruit-stem weak, and fruits should lay on mulch. The few plants 


that fruited produced fruit of large size, but very soft; many 


plants were, however, barren. Even those in stool row, that were 
of very great size, failed to produce blossom, or fruit. Season 
early. 
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Beeder Woods, P.—This has proved th2 most productive 
newly tested variety fruited this year. Growth of plants, stocky ; 
foliage, dark green ; fruit-stems, long and weak ; must be mulched;. - 
the fruits, which are produced in large clusters, are not extra 
large, but of good market size and hold their size through a 
long picking season. We picked fruits for twenty-one days. The 
berries are conical, showy, scarlet; too soft to ship long distances, 
and subacid. 3 

California, P.— This is received from Delaware. It is of low 
stocky growth; very short fruit-stems; fruits long, conical, with 
distinct neck; color dark scarlet; average in size, and firm; 
quality good. ; 

Duboise, P. — A variety originated at Newburgh, N. Y. Growth 
similar to Sharpless; the fruits of this variety are different from 
any variety of strawberry tested, being very dry and spongy, and 
not uf good quality ; neither do the plants produce a’ large yield. 

Edgar Queen, P.— This variety is from [linois; is a wonder- 
fully vigorous growing variety. Each plant was covered with 
bloom, but did not resist the drought as well as other varieties. 
It looked as if it would prove a complete failure, but revived 
after a heavy shower and produced afaircrop. We think it would 
have been very fine if the season had beenenormal. 

Greenville— This Ohio seedling has the same habit of growth 
and general appearance as Sharpless, but is more productive. 
The fruits do not seem to be fixed as to type; berries of the 
shape of Bubach and Sharpless, and others that were conical, 
being found on the same plant, but never with the green tip of 
the Sharpless. Fruits firm enough to ship, and although not of 
the finest flavor, better than the average. We think well of this, 
and consider it a promising new sort. 

Gipsey, Imp.— This variety is low and stocky in seri pro- 
duced well in stool row, and was fairly productive in matted rows’; 
berries of medium size, firm and of good ‘flavor. 

Hulbert, P.—Of Sharpless type of growth and foliage. The 
fruit-stems are very stout, holding large clusters of good-sized 
conical fruits well up in foliage, thus keeping the fruits clean 
when not mulched; fairly productive,'firm ; pleasing, subacid. 

Kimsey’s No. 49.—A Kansas seedling of vigorous growth, but 
of only medium productiveness ; quite firm and tart. 
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Louise “ Burpees,” P.— Plants grow finely ; foliage light green ; 
very clean and healthy ; berries produced in large clusters, of 
good size anda bright showy scarlet. This is a very attractive 


berry, and, being firm and of excellent quality, should become | 


popular. 

Lincoln. — This proved tainly productive of large-sized fruits of 
Sharpless type, without green tips; firm and fine quality. 

Marvel, P.—Of low stocky growth, with dark green foliage. 
This set a large quantity of fruit, but was badly affected by 
drought, the berries, especially in matted rows, shrivelled up; 
fruits firm, but subacid. 

Minneola‘— Growth low and stocky ; foliage light green ; fruits 
heart-shaped, hulls cling to berry very firmly ; and when removed, 
bring with them a hard core from the fruits; not very productive, 
soft, but good flavor. | 

Mrs. Cleveland, Imp.— Of vigorous growth; gave a few very 
large berries; the balance were small fruits, soft but of fine flavor. 

Michels Karly, P.—This variety has been very extensively 
disseminated for trial, the claims made for it being extreme earli- 
ness and productiveness. The plants sent to this Station were 
among the finest ever received, and made a wonderful growth the 
first season, the plants in stool rows looking like bushes, those in | 
matted rows forming so many runners that it was necessary to 
thin out the rows, and every indication pointed to a successful 
harvest at fruiting time. This spring the plants uncovered in © 
fine form, bloomed early and set a large number -of fruits, but. 
did not ripen them earlier than several other varieties; the fruits 
were below medium size, of very poor color, too light to market, 
and very soft. The only good points it seems to have are its 
pollen bearing qualities, its good flavor and its ability to cover a 
large area with runners. On good light sandy soil it may prove 

of more value, but here it has been a failure. 

No.1, Imp.—A cross of Manchester and Miner’s Prolific. 
Growth of plant, fine; foliage light green; bears large clusters of 
conical fruit, showy red in color, and above the average size, firm 
and good flavor, not very productive this year. 

New Improved Manchester, P.— A seedling of the same cross as 
the above. Growth of plant stocky ; the fruit is of Jersey Queen 
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type and flavor, but darker than that variety. The fruits are 
hidden by the foliage, causing one to pass it by as not a very 
heavy yielder, but itis above the average in that respect ; soft, 
but of a very fine flavor. 

No. 19.— This variety, received from Delaware, is of very low 
stocky growth, with light green foliage; has large clusters of fruit 
borne on thick short stems; the fruits are in form, color and 
flavor a reproduction of the Jersey Queen, but average larger in 
size than the latter; they are firm enough to ship. 

Ohio Centennial, Imp.—One of Geo. Townsend’s seedlings of 
more than the average merit; fruits coxcombed, scarlet and of 
large size, firm and of fine flavor. 

Oliver, P.— This is a very fine growing variety, making a fine 
bushy plant with showy green foliage; was not productive this 
year ; fruits of Sharpless type, with the characteristic green tip 
of that variety, firm, with a pleasing subacid flavor. ' ; 

Parker Earle, P.— With one year’s fruiting of this variety, too 
much can not be said in its favor. The growth and habit of 
plant are perfect ; its yield of fruit, while not up to the highest, 
is large, and the shape, uniformity of size, brilliant color and 
flavor combined, make a row of this variety appear the acme of 
strawberry growing ; the fruits at first are green, then, just before 
ripening, a dead white, after ripening a glossy scarlet with yellow 
seeds projecting from fruits, each fruit having the appearance of 
being cut off square on the tip end. It has not the firmness of 
the Wilson, but we think will ship to near-by markets. . - 

Pearl, P.— Not productive here. ? 

Phillip’s Seedling.— From Staunton, Ind. Is a variety of rank ~ 
growth, with light green foliage; fruits borne on stiff fruit-stalks 
which, however, are not able to hold up the immense clusters of 
large berries; fruits resemble Sharpless without the green tip. 
The stool plants are enormously productive, and make a very fine 
display when the fruits are ripe. Firm and of fine flavor. 

Shuster Gem, Imp.— This variety is well spoken of in some 


localities, but does not do well here; fails to make runners and 
produces but a small quantity of medium sized fruits. 


Tippecanoe, P.—An improvement on Sharpless, more produc- 
tive ; fruits average larger, earlier and firmer. — | 
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Van Deman, P.— This is the best extra early variety ever 
tested on the Station grounds. © The first picking of three quarts 
of any one variety were picked from this, and it continued in 
bearing for twenty-one days, ripening the bulk of its fruits, how- 
ever, in ten days. The vigor of plants is good, growth stocky, 
and fruit hid beneath the dark foliage; berries a showy glossy 
scarlet with yellow seeds, firm and tart. We are of the opinion 
that this variety has a great future. 

Of the varieties of strawberries tested for the second season, 
we will supplement our last report on them as follows: | 

Cloud— This made a large quantity of runners, and in the 
spring looked finely, but suffered severely through drought, ripen- 
ing but little fruit. 

Felton, P.— About as last year. Its season is long; fruits of 
good size through picking, showy, firm, and of very fine flavor. 

Gandy.— Slightly more productive than last year; fruits good 
size and firm; picking season from June twenty-five to July six. | 

Hinman. _ This blighted worse than last year and will be 
discarded. 

Itaska.— About as last year; has nothing special to recom- 
mend it. 

Logan.— Nothing special to recommend it. 

Lady Rusk.— This was more productive than last season, but 
the fruits run small, often being misshaped and, teing a very dark 
berry, it does not rank with the first-class varieties. 

Long John. — A failure, as last year; has been discarded. 

Monmouth. — Also another failure this year. 

Stayman’s No. 1.— This did not stand the lack of moisture when 
setting its fruits, and fell behind its last year’s record, but we 
think it a very good substitute for Crescent; and have faith ie it 
will be extensively planted. 

Stayman’sr No. 2.—'The yield from this was slightly ahead of 
the No.1 this year, but the fruits did not average as large, besides 
being soft. 

Scarlet Gem. — A failure; has been discarded. 

Viola. — Fruits very large, firm and of fine flavor, but not 
productive. | 

Windsor Chief. — Better than last year; a good garden variety. 
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Of the older varieties described ina previous bulletin, the best 
are: Burt’s still in the lead; Haverland, one of the best if it was 
not so soft; Stayman’s No. 1, while not as productive as last year, 
still among the leaders; Middlefield, Mount Vernon, Windsor 
Chief, Hoffman, and Bubach a No. 1. The Warfield was found to 
have become mixed with other varieties in consequence of which 
no report of it is made, but, from a large number of other reports, 
it would seem to be one of the popular market varieties. In 
Oswego county, one of the leading berry-growing sections of this 
State, the Burt, Eureka, Warfield, Cloud and Bubach are among 
the leading varieties grown, averaging, in New York and Phila- 
delphia markets, from ten to twelve cents aquart net. The straw- 
berry industry of that section has grown to such proportions that 
refrigerator cars are furnished at the leading stations through the 
height of the season, shipped on fast trains, reaching the markets 
in fine condition, thus obtaining the highest market price. 

In the vicinity of Geneva the growing of strawberries has 
received an impetus by the establishment of a canning factory, a 
large acreage having been planted in the past year. This 
factory has canned this season over 45,000 quarts, sending to 
Monroe and Oswego counties for part of their supply. They 
would like to be supplied with at least twice that amount, and 
will pay about six cents per quart. Of course, one growing extra 
fine fruit, requiring special care, can not afford to sell at these 
prices, but, through the middle of the season, when it often hap- — 
pens that the markets of the trade centers are glutted, the ability 
to dispose of the over-supply makes the difference between profit 
and loss. The danger of overdoing the strawberry industry is in 
the distant future, and from observation and reports it has been. 
universally found that those who grow the strawberry and other 
small fruits for a livelihood are those whose farms are paid for, 
whose bank accounts foot up on the right side and whose homes 


_ compare favorably with those of their neighbors. 


We would not advise anyone to undertake the growing of small 


fruits for markets without some knowledge of their culture, and 


an undertaking of the varieties best adapted to his market, 

whether at home or abroad. Still we believe that a young man 

can start with limited experience, and, by profiting by failures 

gain in a few years the practical knowledge necessary to success ; 
59 
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and, if located near a first-class market, so as to be able to deliver 
directly to consumers, can, by raising the choice varieties, com- 
mand the highest price for his fruits. For instance, one grower of 
this place, who delivers directly to private families, reports his 
lowest price this year as eighteen cents per quart. Of course, 


these were fancy fruits, carefully picked and in clean baskets, but — 


there is no doubt that the care given increased his profits one- 
half. We should advise, if planting for a fancy market, the fol- 
lowing varieties: Early, Haverland and Van Deman, medium 
season ; Bubach, Sharpless and Burt’s, for late; Crawford, Mid- 
dlefield, Parker Earle and Gandy. If for distant market, Van 
Deman, Stayman’s No. 1, Burt’s. For near-by market, the last 
mentioned varieties with the addition of Beeder Woods, Parker 
Farle and possibly Mount Vernon. ° 

Thus having Van Deman to pollenize Haverland; Bubach 
between Sharpless and Burt's; Middlefield between Parker Earle 
and Gandy. Most of these varieties have become so well known 
and so extensively propagated that they can be bought very 
reasonably, and they will increase so rapidly, that, starting with 
a few hundred plants, thousands can be had in a year’s time, thus 
putting a beginning within the reach of almost anyone. 


INSECT ENEMIES OF THE STRAWBERRY. 


The insect enemies of the strawberry are numerous, although 
but few of them cause serious injury. Two of these pests that 
attack the root of the plant are the Strawberry Root-borer and 
the Strawberry Crown-borer. The first is a small caterpillar 
nearly half an inch long and of a reddish pink color, This borer 
eats irregular channels through the crown, often tunneling in 
various directions, eating its way to the surface. The caterpillar 
burrows into the heart of the plant and remains in one of the 
chambers during winter. In June it changes into a small reddish- 
brown chrysalis either in one of the cavities excavated in the 
crown or among decayed leaves or rubbish. The moth, which 
escapes in July is very small and of a dark gray color. This 
moth lays an egg on the crown of the plant late in July or early 
in August, which soon hatches and the caterpillar begins its depre- 
dations. ‘The Crown-borer larva is a grub of about one-fifth of an 


inch long, white, with a horney-yellow head. The grub eats the - . % 
substance of the crown and is very destructive. The remedies 
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recommended for these borers are dusting the plants with air- 
slaked lime or hellebore; or spraying with Paris green. But as 
these borers feed on the inside of the plants, and, when first dis- 
covered, have usually ruined the plants, the best method is to dig 
up all infested plants and burn them. The insects attacking the 
leaves of the strawberry are the following: The strawberry leaf 
roller, the neat strawberry leaf roller, the smeared dagger, the cut- 
worm, the strawberry saw-fly and several others. Only those 
mentioned are, however, considered numerous enough to cause 


much damage, and the remedies usually used are the same for all — 


except the cut-worm, viz.: powdered hellebore and water in the 
proportion of an ounce of the hellebore to the pailful of water; 
Paris green and water, one teaspoonful of Paris green to two gal- 
lons of water. Hither of these remedies have been proven of 
benefit, and, if not used while the fruit is on the pans they will 
cause no injury. 

The only disease of the strawberry that causes much damage 


is the leaf blight which is very prevalent in some years. The — 


most efficacious remedy found for it has been the ammoniated 
carbonate of copper, sprayed on the vines after fruiting. 


STRAWBERRIES — THE Most Propvuctive TwENTy-sIx IN ORDER OF 
PRODUCTIVENESS, SEASON OF 1891. 


Stool Row. Matted Row. 
Beeder Woods. Burts. 
Phillip’s Seedling. Beeder Woods. 
Gipsey. Greenville. 
Van Deman. - Parker’s Earle, 
Parker’s Earle. Phillip’s Seedling. © 
Haverland. Sou de Bossuet. 
Crawford’s Seedling. Capt. Jack. 
_ Edgar Queen. Lyon’s Seedling. 
— Smith’s No. 77. Lady Rusk. 
— Hulburt. Lincoln. 
- Kimsey’s No. 49. | Ohio Centennial. 
‘Lincoln. 3 Mount Vernon. 
Stayman’s No. 1. Haverland. 
Greenville. _ Lida. 


_ Capt. Jack. | “Windsor Chief. 
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Tippecanoe. ' New Dominion. 

Stayman’s No. 2. Hulburt. 

Mrs. Cleveland. Daisy. 

Ohio Centennial. Stayman’s No. 1. 

Burts. Stayman’s No. 2. 

Eureka. | Leonard’s Seedling. 

Mitchell’s Early. Van Deman. 

Lida. | Improved Manchester. 

New Dominion. Edgar Queen. 

Sou de Bossuet. | Gipsey. 
Tippecanoe. 


The matted rows of Burts yielding at the rate of 11,344 quarts 
per acre. The Beeder Wood, 10,890 quarts. The Greenville, 
8,394. The Parker Earle, 8,168, while the Tippecanoe, the twenty- 
sixth in point of yield, gave 4,990 quarts. If these were sold at 
the lowest factory prices (six cents per quart) the returns would 
be profitable, but there is always a market at better prices than 
the above for all first-class fruits. 

These estimates are taken from rows twenty-four feet long and 
four feet apart. One often hears of a yield of 20,000 quarts per 
acre, and as high as 40,000 quarts has been claimed, but at this 
Station we have been unable to obtain any advance on the figures 
given as the yield of Burt’s for this year. At this time it may be 
well to state that the strawberries under test here are grown 
precisely as they should be grown by the small fruit grower, the 
soil moderately rich and with clean cultivation, thus giving each 
and every variety the same opportunity to show its-merits. 


RASPBERRIES. 


Of the newer varieties of raspberries we have tested this ie 
for the first the following : 

Lovett’s Early. This blackcap has made a very vigorous 
growth since planted, and this year gave a fair yield of fruit. It 
proves one of the earliest. Fruits firm and of good size. It gives 
promise of being a desirable acquisition, but it will need another 
year’s test to be able to decide on its exact merits. 

No, 101. A blackcap from Kansas. From the one plant of 
this variety that fruited the opinion was formed that this would 
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become one of the best large fruited varieties. The- fruits are 
very large, jet black, with very slight bloom. 

Parry No.1. This is an early red raspberry of rank growth 
and very dark foliage ; fairly productive, soft, but good flavor. 

Parry's No, 2. - Later than the above by a few days, but a more 
abundant bearer ; not as rank a grower; new canes have a red- 
dish tinge and light green foliage. The berry is of large size, 
firm and of a distinct flavor. We think this will prove a valuable 
acquisition, as fruit has been picked from it for a season of forty 
days. 

Quinby’s Favorite. This variety resembles Cuthburt in growth 
of canes, with the exception of being practically thornless. The 
fruits are very large, deep red and very firm, but the firmness 
does not detract from the juiciness or flavor, which resembles 
Cuthburt in a marked degree. 

Stayman’s No. 5. A very rank growing variety, throwing up 
a large stool of canes ; foliage light green; fruit large, dark red, 
firm, good flavor. One of the most productive varieties tested. 

The earliest blackcap was the Carman, th® latest the Ada. 
The most productive the Hilborn, with Smith’s Prolific next. 

Of the red varieties, the earliest were Clark and Thompson’s 
Early Pride; the latest, Parry’s No. 2, and Miller’s Woodland. 
The most productive, Cuthburt, Muskingum, Shaffers, Clark, 
Thompson’s Early Pride, Stayman’s No. 5, Pomona and Genesee, 
in the order named. 

The Caroline, an extremely hardy yellow variety, yielded more 
than any of the other varieties this year, and the Golden Queen, | 
a Yellow Cuthburt, gave also a large yield. Both of these varie- 
ties are of superb flavor but soft and easily damaged because of 
their color. However, they should be in every private collection. 
The Shaffer is probably grown more extensively through sections 
where canning factories have been established than any other . 
variety, as itis of a color that suits, and the yield is very large, 


“growers being able to sell far below the price of the red varie- 


ties, and realize a handsome profit. One grower near Geneva 
picked this season from 2,550 bushes set three by eight feet (less 
than one and one-half acres) 6,839 quarts, selling at five cents per 
quart, thus realizing about $340. These bushes are now in full ~ 
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bearing, and will probably continue to yield at this rate for seve- 
ral years. For a shipping berry or one to be sold to consumers, 
the Outhburt is still in the lead and seems to adapt itself to all 
localities and soils better than any of the newer varieties. In 
certain sections the Marlboro is grown with profit. The Clark, 
does fairly well on some soils and is a fine colored and good 
flavored berry, much.sought after for private canning. It and 
the Thompson’s Early Pride will ripen fruit a week ahead of 
Cuthburt. 

Of the blackcaps, probably the Gregg stands at the head, 
although in some sections is killed back in severe winter weather. 
It is eagerly sought after by the factories, and good prices are 
paid for it. It is a good yielder, berries showy and of good size. 
The same grower spoken of as growing the Shaffer has harvested 
this year from 2,400 Greggs 2,440 quarts, 1,300 of the plants being 
in their first year of bearing. The plants were grown three by six 
feet apart, making about one acre of plants. The fruit sold at can- 
ning factory for four cents per quart, about $100 an acre. The 
Ohio Souhegan #nd Palmer have also been planted to quite an 
extent, and as a berry for drying the Ohio stands at the head. 


DISEASES OF THE RASPBERRY. 


The raspberry has two troublesome diseases, the blackcap 
orange-rust and anthracnose. The former is to be dreaded from 
the fact that the only known remedy for it is to dig up all infested 
plants and burn them. The anthracnose, which attacks both the 
blackcaps and the red varieties, can be told by the blotched and 
cracked appearance of the canes and by the fruits drying up. 
This is being treated at this Station by a number of fungicides, 
and at the present writing there seems to be but little doubt but 


that Bordeaux mixture is having a beneficial action in preventing — 


the spread of this disease. 


InsEcT ENEMIES OF THE RASPBERRY. 


The insects attacking the raspberry are both numerous and 


troublesome, especially those attacking the canes. The first one — 


to be described is the raspberry root-borer. This differs from the 
raspberry cane-borer in haying sixteen legs, and resembles the 


peach-borer in its several stages. The moth of this borer has a 
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body black banded and marked with golden yellow. Its wings 


when expanded will measure from three-quarters of an inch to 
an inch across. The eggs are deposited by the female during the 
hot summer weather on the canes a short distance above the 


eround. The young larva when hatched eats its way through the 


cane to the center where it feeds upon the pithy substance. It 
gradually channels the cane to the root, in which it spends the 
winter, forming, before the spring, cavities of considerable extent. 
As the spring opens, it makes its way up again, usually through 
the interior of another cane, to the height of five or six inches, 
where the larva, preparing for the exit of the future moth, eats 


the cane in one place nearly through, leaving only the skin» 


unbroken. When full grown it is about an inch long, of a pale yel- 
low color, with a dark brown head. When the time approaches 
for the moth to escape, the chrysalis which the borer has become, 
wriggles itself forward, and, pushing against the thin skin rup- 
tures it, and forcing its way through the opening waits the escape 
of the moth. The injury done to the root is often followed by 


the death of the cane, which is sometimes incorrectly attributed © 
to being the result of severe cold of winter. Little can be done 
with this pest other than uncovering the roots and cutting out the 


infested portions, 


The raspberry cane-borer in its larva state lives in the center of i 
the cane, burrowing downward and often causing the death of — 
the cane. The female moth deposits her egg in June by girdling | 


the young cane near the top in two places, one ring being about 
an inch below the other and between the rings the cane is pierced 


and an egg thrust into it. The presence of this enemy is early 


detected by the sudden drooping and withering of the tips, and 
by removing all the withered tops down to the lowest ring, so 
as to insure the removal of the egg, these insects may be kept 
under. | 

The tree cricket. Probably thisis the most troublesome insect 
affecting the canes of the raspberry. The female cricket lays 
her eggs in the autumn by thrusting her long ovipositor obliquely 
more than half way through the cane, and down the opening thus 
made she places an egg. A second one is then placed alongside 
of the first and so on until from five to fifteen eggs are placed in 
ayrow. An irregular row of punctures indicates the presence of 
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the eggs. These punctures weaken the canes, causing them to 
break very easily. The infested canes should be cut out and — 
burned. The canes can often be told by a partial splitting which 
indicates the presence of these eggs. These crickets also injure 
the canes of the blackberry. The raspberry saw-fly, the rasp- 
berry apatela and the raspberry plume-moth all attack the leaves, 
and like all other leaf-eating insects can be subdued by the appli- 
cation of hellebore and water or Paris green. 


THE BLACKBERRY. 

Of the varieties tested on the Station grounds the Agawam and 
the Erie have given the best results, the former giving large 
yields of medium sized fruits, the latter yielding a fair crop of 
extremely large fruits. Their season is about the same, and, in 
order to lengthen out the season, it would be better to plant an 
earlier variety if one can be found that will flourish on the same 
soil. Next to the above we should place the Snyder, which, in 
fact,is more generally grown at present than either of the others. 
The Kittitiny, if hardy and free from rust, would be the perfection 
of blackberries, but only in a few favored localities can it be 
grown. ‘The insect enemies of the blackberry are about the same 
as these of the raspberry, and an extended account of them is not 
necessary. 

CURRANTS. 

Of currants, the standard varieties are Fay’s Prolific, Cherry 
and Prince Albert for reds, and the White Dutch and White 
Grape for whites. 

The Fay’s Prolific is certainly a very fine variety, growing in a 
fine compact bush, bearing heavy crops of extra large bunches of 
very large fruits. On light soils it is far ahead of the Cherry cur- 
rant, but we have seen the Cherry, growing in heavy clay, when, 
but for the difference in the foliage, they would have been pro- 
nounced Fay’s. 

The Prince Albert is an excellent late currant, with distinct dark 
green foliage. The leaves are more pointed than those of any — 
other variety, the fruit stems extra long and the fruit of fair size. 
The fruit ripens about three weeks later than either Fay’s Prolific 
or Cherry currant, lengthening the season about six weeks, as the — 
fruit hangs on the bushes for a long time before becoming unfit 
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for use, as the foliage completely covers the bunches. Care 
should be taken in purchasing this variety, as there is a spurious 
strain of it in the market with the same foliage and habit of 
growth, but with short bunches and small fruits. Of the white 
varieties, the White Grape takes the lead, and, all things con- 
sidered, is the only one necessary to grow. | 


Insect ENEMIES OF THE CURRANT. 


‘The insects attacking the currant are the imported currant- 
borer, the American currant-borer, the imported currant-worm, 
the native saw-fly and several others of more or less importance. ° 
The two borers are in some sections a serious impediment to suc- 
cessful currant culture. The moth of the imported borer lays its 
eges in June, singly, near the buds, where in a few days they 
hatch into small larva, which eat their way to the center of the 
stem, where they burrow up and down, feeding on the pith all 
through the summer, enlarging the channel as they grow older, 
until at last they have formed a hollow several inches in length. — 
When full grown the larva is whitish and fleshy, with brown 
head and legs and a dark line along the middle of its back, ; 

When the hollow stems do not break off, indications of the 
presence of the borer may be found in the sickly look of the 
leaves and the inferior size of the fruits. 

The only remedies are to cut out and burn all hollow canes, or 
to capture and destroy the moths, who are sluggish in the cool of 
the morning. The American currant-borer differs from the above 
in being of smaller size and without feet. Sometimes as many as 
eight or ten of the borers are found within one cane. The cutting 
and burning of the infested stalks is recommended in this case as 
for the imported borer. 

The insects attacking the leaves of the currant are the imported 
and native currant-worm, and the currant span-worm. There are 
numerous others that commit depredations of minor importance, 
but these three are all that are likely to be troublesome. The 
first two can be kept in subjection by the use of powdered helle- 
bore, in the proportion of an ounce of hellebore to a pail full of 
water, sprinkled or sprayed on the bushes at their first appear- 
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ance, For the span-worm, if hellebore is used, the liquid should 


be made three times the usual strength. Paris green is more cer- 


tain and effectual where there is no objection to its use. 


GOOSEBERRIES. | 
The varieties of gooseberries grown on these grounds comprise 
both the natives, such as Houghton, Mountain Seedlings and 
Smith’s Improved; and those of foreign blood, as Industry, Tri- 


‘umph, Wellington’s Glory and Roesch’s Seedling, and at fruiting 


time the comparison between the two varieties was so marked 
that they would almost appear as plants of a different species. 
The foreign varieties have been kept entirely free from mildew 
this year by the early spraying of the plants, and at the time the 
fruits were ripe the plants were loaded with clean. bright fruits. 
They were the admiration of all who saw them. The plants gave 
an average of over ten pounds of fruit, which would make it a 
profitable crop to grow. 


VEGETABLES. 
DESCRIPTION OF BEANS. 


Of the new varieties of beans tested, the Aroostook possesses 
merit in regard to the large number of pods which each plant 
produces. These pods make a very good snap bean, and also are 
well filled with beans of medium size, white. 

The Harly Warwick matures early, furnishing snap beans for a 
short time early in the season. The beans are dark brown, 
slightly mottled. 

Einglefontaine.— A French variety, is very productive, furnish- 
ing a large number of snap beans, and maturing a large white 
bean of fine appearance. 

fonceray.— Green seeded. Also a French variety of very great 
merit as a snap or string bean. The pods are of good length, 
broad and very crisp, and continue to develop on the plants for a © 
long period. The beans are long, rather flat, and of a greenish 
white. 

Burpee's Bush Lima.—Plants of this variety made a very 
vigorous growth, the bushes being of immense size; the leaves _ 
are the shape and color of Pole Lima and without the glossy dark — 
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green on the other dwarf varieties. Plants were loaded with 
bloom and had quite a number of pods containing beans of edible 
size when killed by frost. In sections where the season is longer 
it will undoubtedly prove of value. : 

Jackson's Wonder.— Growth and general appearance of plants 
identical with Henderson’s Dwarf Lima and Dwarf Carolina.’ 
Beans same shape and color as the dark type of Dwarf Carolina, 
but larger. Evidently a selection of that variety. 


BusH BrANs — TABLE OF YIELD. 


























Number of | Number of 
pods on beans in 
ten plants.} 100 pods. 
TOIT IS sient the ns RTE Ss ss biclleless « « « CoE, 255 480 
PURI ONCE WICH... Ceo & ke alvpe les « 5 SRM 190 525 
PTO TORCH IMG H er «03. siete 6 ooo ¥lkaln we» - ROME 340 465 
ROMO O BY CW BI a rc bie nd hs a os seal tial 220 505 
PRs) al at ELEY iC he A, Se BeOS i oid SS Ra 170 440 
Ronceray Green Seeded............ccee ee ceece: 150 375 
PCE EM G0 eR Re a a Pe Rm Ce mn 245 480 
Dwarf Lima beans: 
RCRA SUID i a sh cte ian, BUC sn 30% ole/h'e ghotie GR mie 750 285 
Dwarf Carolina............. he ois Ieee hi A ig 1,382 320 
Henderson’s Dwarf Lima....... WP Pe sect Puke 525 bee 290m 
FAGKAOIL MEV ODUGL arty sa al ties Wn eit oe ee eke. k 915 280 


OUR E Re eave oe Mee eae tie lec 950 285 











In an experiment with beans as to the effects of fertilizers, the 
test has been made as to the susceptibility of the bean to the 
absence of potash, an old-time theory. It will be seen by the 
accompanying table of one-twentieth acre plats that the sulphate — 
of potash gave the largest yield, with the plat that received nothing 
a close second, while muriate of potash, nitrate of soda and bone- — 
black gave practically the same results. As these plats were all 
given the same treatment last year, it is unlikely that section 
twelve could have had any advantage in the soil over the balance 


La i of the sections, and as sulphate of potash contains a less per cent. 





of potash than the muriate of potash, it would seem as though 
the potash does not affect the ercp so favorably as has been 
claimed. This experiment will be continued through a serious of 
years in order to test this matter thoroughly. © : 
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FERTILIZER EXPERIMENT WITH BEANS. 








YIELD. 








PLAT C. Fertilizer. 

Pounds. Ounces. 
Section 9..... int HPOMMEDIBCKS. 1c. hi. siete 49 5 
Section 10...... Sulphate potash ...... 79 6 
Section 11...... INitbepe soda oO 22 Pere 61 5 
Section 12...... Chega . calcein 67 8 
Section 13...... Muriate potash a 61 a 

LETTUCE. 


Estimate 
er acre, 
ushels. 


18} 
28 
291 


203 


Blond Blockhead. — A light yellow variety with edge of leaves 
scalloped, outside leaves loose ; head spiral, fine yellow ee and 
midrib not very solid ; goes to seed slowly. 

Burpee’s Blockhead.— A cabbage variety ; outer leaves bronzed — 
on edge; head solid, well blanched; apt to seed early. 

Childs Half Century. — A dark green cabbage lettuce ; very few 
outer leaves ; heads small and loose, center golden; very crisp. 

Denver Market.— A close growing variety with wrinkled leaves, 
outer ones light yellow, inner ones, white ; heads loose and tender. 

Grand Rapids Forcing.—A beautiful fringed variety making | 
very large plants of loose leaves without head; one of the most 


showy and quick growing kinds. 


Gold Nugget.—A large-leaved variety; outer leaves ee 


crisp ; seeds early. 


Large White Summer Cabbage.— Heads very compact, outer 
leaves light yellow, heart a beautiful golden color; crisp and 
without any bitter taste; a very fine variety. 

New Premium Cabbage. — A low-growing variety; outer leaves - 
smooth light green ; heads compact and very tender. 

Lawson's New Hot-house.—A small rapid-growing variety ; 
goes to seed too early for summer use, except for extra early. 

Paris White Cos.— White Long Standing and Trianon are of the 


Cos type, and appear to be identical. 


All Year Round is a small heading variety with bright yellow 
leaves, very tender and crisp, but goes to seed very early in the - 


season. 
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ONIONS. 


Seeds of three varieties of onions were sown April 14, primarily — 
to test the benefit of nitrate of soda as a fertilizer. Two of these 
varieties were from two sources. . 


Southport Yellow Globe. Eastern grown seed. 
Southport Yellow Globe. California grown seed. 
Southport Red Globe. Kastern grown seed. 
Southport Red Globe. California grown seed. 


These seed were sown on the same day and under identical 
- conditions, but when the young plants appeared it was found that 
less than five per cent. of the eastern grown seed had germinated, 
while over ninety per cent of the California grown seed made 
plants. This is a startling difference, due probably to the eastern 
grown seed being over one year old. But as the months of April 
and May were exceptionally dry, the difference may be due to the 
California seed having more vigor than the eastern grown. As it 
has been demonstrated at this Station that cabbage and cauli- — 
flower seed grown on the western coast often develop larger and — 
more vigorous plants than either eastern grown or imported seed, 
a comparative germination test of these seeds will be made at an 
early date. On May sixteenth nitrate of soda was applied toevery | 

alternate row of three varieties of onions by scattering it close 
up to the onion bulb at the rate of about 100 pounds per 


acre. This amount was applied twice afterward at intervals of | | 


thirty days. The results after the second application was very 
marked, the tops of onions being of a darker green color and of 
larger size. When these onions were ‘harvested they were 
weighed with the tops on them and then the tops were cut off and 
weighed. The results are given in the accompanying table. It 
will be seen that the nitrate of soda caused a rank growth of tops 
_ at the expense of the bulbs, and was of no benefit as far as the 
~ merchantable yield was concerned. 
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DESCRIPTION OF THE NEWER VARIETIES OF PEAS. 


Duke of Edinburg.— The plants grow to the height of five feet ;. 
leaves very large, mottled with white ; pods three and one-half to 
four inches long, slightly wrinkled, each pod containing from four 
to six slightly oblong peas of good quality and large size. Season 
medium to late. | | 

Hlerome.— Plants four feet high, with small dark green foliage ; 
pods usually borne in pairs, strongly recurved, containing an 
average of seven peas flattened on sides. 

Henderson's First of All,— Plants half dwarf; foliage light - 
green; pods borne in pairs, short, usually containing five peas. — 
A good early smooth pea, maturing at one time. 

New Giant Podded Marrow.— Plants three feet high; leaves 
small, light green, slightly mottled; pods usually borne singly, 
two and one inches long, containing usually six peas of medium 
size and of rather poor quality. 

Shropshire Hero.— Plants three feet high; leaves large, light 
green; pods usually borne in pairs, strongly recurved, containing — 
six large flattened peas; quality good and plants very productive. 

Suttons Satisfaction.— Plants three feet high; leaves small, 
light green; pods usually borne in pairs, recurved, containing five 
peas of very large size, of very fine flavor and quite productive. 

The Mayor.— Plants three feet high; leaves small, very dark 
green; pods borne in pairs, three to four inches long, holding 
from five to six very large peas, slightly oblong; productive and 
of fine flavor. 

The Don.— Plants four feet; leaves large, light green, mottled ; 
pods borne singly, three inches long, holding five extra large peas 
slightly flattened on end; quality good. 

The Admiral.— Plants four feet; leaves large, light green ; pods 
usually borne singly, holding five small peas very much flattened 
on end; very productive and fine flavor. 

The peas tested this year show renewed energy on the part of 
originators, either in crossing or by selection, as nearly every 
variety had merit, and several of them were exceptionally good. 
I should recommend the following as amongst the best: Admiral 
and Don for early, Heroine for medium season and the Mayor for 
late. These will give a six to eight weeks’ succession. 
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Pras.— TABLE oF YIELD. 


Number of |Number of Date of Number of 
pods on peas in edible days from 
ten plants.| 100 pods. maturity. planting. 








-_—_——-- | _ 


Angel’s Premier ............ 40 700 | June 20 67 








Burpee’s Quality...... Tala cibies 97 430 | June 22 69 
Qhelsea 36s 0 eee ee 50 580 | June 18 65 
Champion of England ....... 185 510 | July 4 81 
Duke of Albany ./.)... 3. 4.6 ees 130 415 | June 18 65 
Henderson’s First of All..... 50 500 | June 13 60 
FPOrvOM G0) F Gb. Wi Uae nee - §0 740 | June 25 72 
PaO TNIN Ooh iol demise Sake 60 5380 | June 15 62 
Notts Excelsior.) ots Gee. 30 600 | June 16 63 
New Giant Podded Marrow .. 45 555 | June 25 mig, Med pe 
Sutton’s Satisfaction ........ 85 415 | June 26 73 
BRAT OT Viale wean e wean Yas 0 50 450 | June 13 60 
Shropshire Hero ............ 85 650 | June 25 72 
PNG VACMITAl. £200. ee eee 70 580 | June 15 62 
Shy SV eH01 ey oR eae eae ib 55 550 | June 15 62 
NG MIBVOR hot i. aiahauaueee t 45 510 | June 29 76 








DESCRIPTION OF THE NEWER VARIETIES OF POTATOES. 
Arizona.— Medium early ; tubers long; skin pink; eyes deep; 
not productive. — 
Bill Nye.— Karly ; tubers long; skin white ; eyes near surface ; 
not productive. | 
Burpee’s Extra Early.— Tubers flat; skin white; eyes deep; 
fairly productive. 
Badger State-— Medium late; tubers 10ng skin white; eyes 
near surface; very productive. 
Chicago Market.— Karly ; tubers flat; skin pink ; eyes near sur- 
face ; fairly productive. 
ey Early; tubers long; skin white ; eyes near surface; 
fairly productive. 
“i Early Puritan.— Karly ; tubers rounding"; skin pink ; eyes deep ; 
eM fairly productvive. 
Full Basket.— Late ; tubers long; skin white; eyes deep; one ~ 
of the most productive. 
Freeman,— Extra early; tubers flat; skin white; fairly 
productive. 
Gov. usk.— Medium season; tubers flat; eyes deep; fairly 
productive. 
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Breen Mountain.— Late; tubers long; skin white; : eyes near 
surface ; one of the most productive. | 

Hall's Peachblow.— Late ; tubers flat; skin pink; eyes Free ; not 
productive. 
_ Harbinger.— Medium season; tubers long; eyes deep; not 
productive. 

Monroe Seedling.— Late ; tubers long; eyes near i hiace; very 
productive. 

Negro.— Late; tubers long; skin deep purple; eyes near 
surface ; not productive. 

New Queen.— Medium season; tubers long; skin Pits - eyes 
deep; fairly productive. 

Ottawa Rose.— Early ; tubers flat: skin pink; eyes deep; fairly 
productive. 

Ohio a barly, tubers long; skin pink; eyes deep ; not 
_ productive. 

Pride of Ireland.— Wate; tubers flat; skin white ; eyes near 
surface; very productive. 7 

Polaris.— Medium season ; tubers long; skin white; eyesdeep; _ 
fairly productive. 

Randall's Beauty. Medium late; tubers flat; skin pink; eyes 
deep ; fairly productive. | | 

Rural Blush.— Medium late ; tubers flat; skin pink; eyes pink; 
very. productive. iar 


Snow Queen.— Late; tubers flat; skin white; eyes deep; fairly oh 


productive. 
Seneca Red Jacket.— Late; tubers long; skin red ; eyes deep; 
- very productive. 
Seneca Beauty.— Medium late ; tubers long, with red skin and 
deep eyes; productive. . 
Summit.— Medium early ; tubers long, with Pa skin and deep _ 


eyes; fairly productive. 





The Vaughan.— Early ; tubers flat, with white skin and deep 
eyes; fairly productive. 
Vick's Champion.— Late ; puberg flat, with white skin ; déay 
eyes; productive. 
Vick's Harly.— Karly ; ; tubers long; skin wie 3 eyes deep ; 5 not 
very productive. | 
. 61 
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Vick’s Per fection.— Late; tubers long; skin white; eyes deep; 
very productive. 

White Prize-— Early ; tubers long ; skin white; eyes deep; not 
productive. 

White Superior.— Medium early; tubers flat; skin white; eyes 
deep; fairly productive. 

Woodbury’s White— Medium early; tubers long; skin white; 
eyes deep; fairly productive. ; | 

Wilson’s Furst Choice.— Medium early ; tubers long ; skin white; - 
eyes shallow; not productive. 
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RESULTS OBTAINED BY SPRAYING WITH FUNGICIDES FOR THE 
PREVENTION OF Porato BLicut. 


On July ninth, before the appearance of blight, spraying experi- 
ments were started to note the effectiveness of the two best known 
and popular fungicides, viz., Bordeaux mixture and ammoniacal 
_ solution in their power to keep in check this disease. On that 
date an application was made of a mixture called liquid copper- 
dine, a manufactured article sent out by one of the leading fertiliz- 
ing chemists and claimed to be made from the United States 
Department formula for the ammoniacal solution. After using 
this mixture it was found by analysis that it was of but one-fourth 
the strength of the department formula and its further use on 
potatoes was discontinued and the ammoniacal solution of standard 
strength used in comparison with Bordeaux mixture. These 
remedies were applied with a Field Force Pump Company’s knap- 
sack sprayer, using a Vermorel nozzle to every alternate fifth row 
of potatoes, commencing at the first and third row, thus leaving 
every other row as check. This was done on a plat of White 
Star potatoes measuring six-tenths of an acre, the application 
being repeated at intervals of three weeks, with results as given in 
potato Table No. 1. By the middle of August almost every vine on 
rows not sprayed showed the effects of blight, while those sprayed 
either with Bordeaux mixture or ammoniacal solution were green 
and vigorous. At the time of harvest, the latter part of September, 
- each row that had received treatment could be plainly distinguished. 

On July thirty-first a square of thirty-six feet was staked off in the 
center of a quarter-acre plat of late planted potatoes, and the 
vines within the square sprayed with Bordeaux mixture three 
times at intervals of two weeks. By the middle of August the © 
entire plat surrounding this square showed signs of blight, while 
the sprayed square continued growing. When the main crop of 
potatoes were harvested this plat was left in order to see how 
long the vines of the sprayed portion would resist the attuck of 
the fungus. On October sixth the sprayed vines had turned brown 
and died out but probably from natural causes, as no signs of 
mildew could be seen. The entite plat was then harvested, and a 
comparison of the yield of sprayed versus unsprayed vines made 
in the following manner, the sprayed square containing 288 hills: 


/ 
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seventy-two hills, or one-fourth that number, were staked off on 
each side immediately surrounding the sprayed square, thus 
obtaining the same conditions as regards the previous treatment 
of the soil. The results of this test will be found in potato 
Table No. 2. | 

It will be seen that the'sprayed portion gave a larger number 
of both merchantable and small tubers, but a larger per cent. of 
merchantable than small; also that the sprayed section had less 
than .29 of one per cent. of decayed tubers against about two per 
cent. from the unsprayed. The average weight of merchantable 
tubers from the sprayed section was 6.49 ounces as against 5.74 
ounces from the unsprayed, showing that the benefit of spraying 
lay in keeping the vines in a healthy growing ccndition until the 
tubers had obtained their normal size. While the unsprayed sec- 
tion shows a very low per cent. of decayed tubers, the probabilities 
are that had the conditions that prevailed through July, when 
the blight made its appearance continued through August and 
September, a large part of the crop would have been decayed. 

Through July the average maximum temperature was 76.5° F., 
with 3.52 inches of rainfall, conditions favorable to the blight, 
In August the average temperature was 78.5° F., with but 3.16 
inches of rain; and in September the average temperature was 
77.8° F., with but .47 inches of rainfall, creating unfavorable 
conditions for tubers to decay. While in 1890, when a large per 
cent. of the potato crop of this section décayed, the conditions 
were entirely different, the average maximum temperature for 
July being 80° F., for August 77.6° F., for September 69° F., with 
a rainfall for those months of 1.07 inches for July, 4.34 inches 
for August, and 5.81 inches for September, making 4.07 inches 
more rainfall for those three months in 1890 than this year, with 
an average lower temperature. There is, therefore, but little 
doubt that the lower temperature, combined with the excessive 
rainfall of that year, was the active agent in causing the decay 
of the potato. 

The conclusions drawn from this Eppariment seem to be that 
spraying with either Bordeaux mixture or ammoniacal solution 
should be practiced by potato growers. Even in a year of par- - 
tial exemption from blight it would pay, as Table No. 2 shows an 
increase of forty-eight bushels per acre on the sprayed section 
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over the unsprayed. It may be advisable to use the Bordeaux 
mixture in connection with London purple or Paris green when 
either of the latter are used for the potato beetle, as it has been 
discovered that dissolving either Paris green or London purple in 
the Bordeaux mixture prevents the damage to leaves so often 
caused by these arsenites, as the lime used in the Bordeaux mix- 
ture renders the arsenic insoluble. 

The conclusion is also reached by the results obtained in Table 
No. 1 and by other spraying experiments, that the Bordeaux mix- 
ture has given better results this season than the ammoniacal 


solution. 
SprAyinGc Potarors— TABLE No. 1. 




















Average Average 
number weight 
tubers per tubers per 
Tow. TOW. 
Bordeaux mixture, rows 1, 5, 9,13 and 17....| 1.038-2 318-1 
Check, rows 2, 4, 6, 8, 10, 12, 14, 16, 18, 20.... 989-5 286-6 
Ammoniacal solution, rows 3, 7,11, 15,19....); 1.052-0 309- 


SPRAYING EXPERIMENT TABLE No. 2. - 
Sprayed square of 288 hills, 























en Matta ig Weight Decayed Wena 
tubers. pounds. tubers. Bonnie ; pone 
1,054 426 — 226 19 3 1 
: . Unsprayed, 288 hills. 

sia Ce | ar |e | oe 
1,004 ae ia ee ee 4 oda 10 





Tn the table giving the results of fertilizers used on forced toma- 
toes it will be seen that in both cases where nitrate of soda was 
used the yield has been the greatest, and where used alone the 





ee ae the pening of ee above either choi 


oily 


soda or the combination of nitrate of soda and muriate be potash. | 















cost of producing and price of selling. : 
Table giving results of fertilizers used on forced tomatoes: 
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MunriAtE PoTasH. NiTratEe Sopa. Munrate Poras— - Nivea 




















Sopa, ie 
4 . hs hy ; Bt 
Number of | Weightin | Number of | Weight in | Number of Weight in 
gs - fruits. ounces. fruits. ounces. fruits. , ounces. » 
: 6 16 9 7: 25 ene 14 2 
IaNoTuM. ie 
16} 7 | 233 . 4 
No. 115. au 
183 | J Net | 411 15. 
bi LORILLARD. 
3 92 12 15} 6 
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It will be seen by this table that the heaviest individual fraits 


were produced by the No. 400. The largest yield of fruit per 
plant was from the Cook’s Favorite No. 9. The earliest ten 
fruits from Atlantic Prize, which variety also ripened the largest 
part of its crop in the first-half of, the fruiting season. The 
heaviest yield of fruits per plant was from the Mitchell’s New. — 


DESCRIPTION OF NEW VARIETIES OF TOMATOES. 


Mansfield Tree.— The vines of this variety grow very rank, and 
if trained to a stake might be called a tree, but with no more 
accuracy than many other varieties. The fruits are very large, of 
light purple color, very much flattened and wrinkled ; flesh meaty. 


Not a desirable variety for market, the fruits being too largé and 


not smooth enough to slice. 

Mitchells New.— Early, quite productive, and of medium vigor ; 
fruits quite flat on blossom end; quality good. 

No. 400.— Growth of vine vigorous; season late; moderately 
productive ; fruits of the largest size, very symmetrical, purple in 
color ; flesh firm. 

Potomac.— Growth vigorous; moderately prodynctive; fruits 
large symmetrical, blcssom end flat, of a pleasing red; flesh firm 
and of fine quality. 
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Keport of Farmer and Acting Pomologist.* - 


Nearly the entire time throughout the year has been given to 
routine work in orchards and on the general farm. The employ- 
ment of and superintendence of the labor has been one of the 
duties of this department. Some of the more important work for 
the season in the line of improvement was the grading around the 
new laboratory and the laying of a vitrified tile sewer from the 
building to the creek, a distance of about sixty rods. Part of 
the way it was necessary to excavate about seven and one-half 
feet in order to secure a uniform grade. A gravel road was built 
through the orchard, extending from those already completed 
around buildings to the highway on the west of the farm and a 


turn made, giving visitors an opportunity to drive through 


orchards. 

The farm proper embracing fields south of creek not divided 
into plats for experiment has been devoted to crops best suited to 
furnish grain and forage that can be used to the greatest advan- 
tage in feeding experiment cattle and work horses. The rotation 
for the most part consists of corn, forage crops, oats and hay. 


Wheat is excluded from the rotation except for test of varieties, 


or when a failure of seeding occurs with oats, owing to drought. 

A field in sod containing eleven acres was fitted for and planted . 
to corn on June tenth and eleventh, the severe spring drought 
which prevailed through this section rendering it impossible to 
get ground in condition earlier. From the west end of this field 
twenty-one plats were laid off containing one-fourth acre each 


‘and devoted to experiments with four leading brands of fer- 
 tilizers. The results were negative in character; in no case 


did the increased yield of crop pay for the cost and appli- 
cation of the fertilizer. The field will be sown to oats in 


the spring and the after effects of the fertilizer noted. - 


*G. W. Churchill. 
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They will be given with the data obtained during the season of 


1891. The yield of corn on this field was about ten tons per acre 


as cut for silo. It was harvested on the thirtieth of September, 
October first, second and third, 106 tons in round numbers being: 
cut and packed in silo, Although the corn was planted later than — 
it was considered possikle to secure a crop of corn in this lati- — 


tude, it fully matured and made exceptionally fine silage. 
The field of alfalfa of about two acres sown for forage, although 
on some of the poorest land on the Station farm and badly seeded 


with narrow leaf plantain, furnished a good supply of very 


palatable and nutritious forage, being cut three times during the 
summer. The plant gives promise of standing the winter well, 
and is in much better condition than in the fall of previous year. 

The small field of prickly comfrey, also on poor ground and not 
manured, has furnished green feed for seven bulls the greater 
part of the summer. 

Oats and Canada peas were sown in succession to complete the 
soiling of the season. At the close of this year’s work in soiling 


we are led to believe that we can maintain our animals on alfalfa, © 


oats and peas and corn cheaper than on any combination of 
forage plants we have tested at this Station. If we were to 
recommend any crop in addition for this purpose, it would be rye 
sown in the fall for one cutting. 


LARGE FRUITS. 
APPLES. 


The older grafts in the experiment orchard failed to fruit except 
in a few cases and these the older and well-known varieties like 
Keswick, Codlin, Primate and Ben Davis. The newer varieties 
grafted in 1888; and those in each year since to the present date 
~ are in a very promising condition of growth, but have not come 
to sufficient maturity to bear fruit. 


Toward the close of September some of the largest seedling 


orchards in the State were visited with a view of obtaining some 
data as to the value of native wild fruit for improvement and cul- 
tivation. Many hundreds of these trees were inspected, the 


’ color, size and flavor of the fruits noted, and from these thirty- 
two were selected as worthy of further note and study. Specimens — 
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of the fruit were selected and brought to the Station and placed 
on exhibition. Many of the seedlings resembled well-known 
named varieties of apples in general cultivation, and nurserymen > 
and fruit growers named many of the specimens from their 
close resemblance to such well-known sorts as Spitzenburgh, — 


Northern Spy, Fallwater, Greening, Maiden’s Blush, ete. 


Cions of the thirty-two from which fruit was selected have been 
secured and placed in safe-keeping for grafting in bearing trees 
the coming spring. The object of this work is not only to test these 
seedlings for the qualities which they may possess in themselves, 
but also for work in cross-fertilization with named varieties in 
cultivation, growing of seedlings from vigorous native stocks, and 
such other work as may be suggested in the future tending toward 
the improvement of our varieties of the apple. The results of 
this work can not be obtained in one season or perhaps in one 
lifetime, but we believe it to be in one of the most promising 
lines of effort for the improvement of the apple, and reports of 
progress will be given in the future as the work progresses. 


Peracu, Pium, APRICOT. 


Of these fruits but few of the newer varieties have been set long 
enough to bear sufficient fruit to warrant a report as to their 


probable value for general cultivation. As in the case of the © 


apples first grafted at the Station many of the varieties are of the 


older ones in cultivation and were planted as standards by which 


to judge of the value of new varieties as they come into bearing. 
Many of these produced a full crop of fruit the past season. 
Rollingstone, Robinson, Potawatamie, Weaver and other of the 
native varieties of plum bore several specimens of fruits, but aside | 

from their appearance, which is very attractive, they are of doubt- _ 


ful value for general culture in this locality. The same is true of 


the Russian apricots so far as tested. 


eC he ONS OF SOME OF THE NEWER: VARIETIES | 


OF GRAPES. 


| dir ondack.—Clusters few, medium size, not shaitdered : berries 
nearly round, medium, not as large as Concord, black; skin of 
medium thickness, firm, does not crack, light bloom ; pulp yellow- 
ish white, melting, separating readily from seeds; seeds two to 
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three ; flavor peculiar, suggests the odor of port wine. Did not 
mildew. 

Amber.— Not ripe September twenty-one. 

Ambrosia.— Not fully ripe September twenty-one. Clusters few, 
small, short, not shouldered; berry roundish, flattened, quite 
large, white; skin medium thickness, does not crack, white 
bloom; flesh yellowish white, somewhat tough at center; flavor 
pleasant subacid ; two to three quite large seeds. 

Aledo,— Not ripe September twenty-one. 

_ Arnolds No. 16.— Not fully ripe September twenty-one. Clus- 
ter not shouldered, small; berries nearly round, small, about like 
Clinton, black; skin thin, bloom lighter than berry; flesh green, 
texture medium, tender; flavor subacid ; two medium-sized seeds. 
Did not mildew. 

Black Eagle.— Cluster long, sometimes shouldered, quite ‘large ; 
berries longish, elongated, small to medium, largest not larger 
than Hartford, black; skin quite thin, with medium bloom ; flesh 
green, yielding, separating easily from seeds of which there are 
from two to four; flavor pleasant, quite acid. Did not mildew. 

Beagle—Clusters medium, not shouldered, quite short and 
compact; berries nearly round, medium to small, black; skin 
rather thick, reddish purple on inside, very sweet when chewed, 


- heavy bloom; flesh pinkish, rather firm, pulp inclined to meaty, | 


pleasant subacid flavor; two to three medium-sized seeds. Did 
not mildew. 

Brighton.— Cluster medium, compact, sometimes shouldered, 
medium to large; berries nearly round, size of Concord, reddish 
purple ; skin of medium thickness, colors the fingers when bruised, 
bloom quite abundant; flesh whitish, quite yielding, separates 
readily from seeds, flavor pleasant but peculiar when pulp is 
broken; seeds two to six. Did not mildew. _ 

Caywood No. 50.— Cluster compact, not shouldered, medium 
size; berries nearly round, size of Hartford, black; skin medium, 
heavy bloom. Not diseased. 


Clevener.— Cluster medium, sometimes shouldered; berries 


small, nearly round; skin quite firm, colors the hands when broken, 
quite thin bloom; reddish purple flesh, quite firm, meaty, flavor 
like parent riparia; three to four medium-size seeds. — 


by) Olt j 
PAD ie Pa (ok ok Wee eT ae) 
4 aN a4 an! 
Wisi tot) sae ote U4" J tees a 





New Yore AaRicunTuraL Experiment Srarion. 495 


Clinton.— Cluster medium, shouldered, small; berries nearly 
round, small; clings well to pedicle; skin very thin, quite 
heavy bloom; flesh green on outside, purplish around seeds, firm, 
stringy, flavor like parent; one to three medium-size seeds. A 
little powdery mildew. | 

Cottage.—Cluster quite large, shouldered ; berries nearly round, 
quite large, larger than Concord; color black; skin thick, very 
heavy bloom; flesh pinkish, tough but not stringy, flavor very 
pleasant, subacid when pulp is broken; three to four quite large 
seeds. 

Croton.— Cluster long, shouldered, quite large size; berries 
slightly elongated but small; leaves somewhat rusted; color 
pinkish white; skin very thin, bloom quite light; flesh green, 
tender, and very melting and separates readily from the seed ; 
flavor very pleasant, vinous if not rich; one to two seeds. 

Creveling.—No fruit. A little anthracnose. 

Daisy.— Cluster small, inclined to be loose; berries medium 
size, elongated like Isabella, color red; skin medium thickness; | 
flesh whitish green, tough, does not separate readily from seed ; 
flavor slightly foxy ; seeds two to three, quite large. No disease. 

Delaware.— No fruit. 

Dracut Amber.—Cluster quite short and compact, not shouldered, 
small to medium; berries of medium size, roundish and a little 
elongated, color dark amber ; skin very thick and meaty, impresses 
one as of more substance than the pulp; flesh greenish white, 
rather firm, does not separate easily from pulp, a me foxy ; 
seeds three to four, quite large. No disease. 

Early market.— Cluster medium size, quite compact; berries — 
nearly round, small like Clinton, of black color; does not 
_eling very well to pedicle; skin medium thick; flesh green, flavor 
very pleasant, sweeter than most of the wine grapes; two to three 
seeds, quite small. No disease. 

Eldorado.—Clusters too imperfect to describe, very roundish, 
very much flattened, color.yellowish white ; skin quite thick, bloom 
seant; color of flesh whitish, very tender, separates from seeds 
readily, very pleasant, no foxiness; two to three seeds of medium 
size. No disease. 

_ EMsingburgh.— No fruit. 
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Elvibach.— Cluster medium, compact, quite long, not shouldered 
berries nearly round, medium size, color black; skin medium 


thick, bloom quite heavy ; flesh greenish, quite firm, wine flavor; 


two to three seeds. No disease. 

Elwira.— Not quite ripe September twenty-one. Cluster very. 
compact, quite short, often shouldered; berries nearly round, a 
little flattened, medium size, color white; skin medium thick; 
little bloom ; color of flesh green; three to four Beeds, good size. 
No disease. 

Hita— Not quite ripe September twenty-one. Cluster very 
compact, full square at the base, medium to large; berries nearly 
round, as large as Hartford, color greenish white ; skin quite thin, 


little bloom; color of flesh greenish, texture quite yielding, sepa-_ 


rates from seed readily, flavor vineous ; seeds, three to four. No 
disease. 

Faith— Cluster quite long, not shouldered, of medium size; 
berries nearly round, small, about like Jessica, yellowish or straw 
color; skin medium thick, with slight bloom; fiesh white, fairly 
yielding, quite pleasant; seeds three, small. 

Gertner.— See Massassoit. 

Geneva.— Cluster medium long, rarely shouldered, of medium 
size; berries of medium size, inclined to oblong; color white, 
inclining to golden when fully ripe; skin medium thick with light 
bloom; color of flesh greenish white, separates quite well from 
seed, flavor fair; two to three seeds of medium size. 

Gov. Ireland.— No fruit. 

Grein’s Golden.— Not fully ripe Saptetie: twenty-one. Cluster 
rather loose; berries a little oblong, medium to large’ size, color 


- 


red, same as Lindley; skin quite thick with slight bloom; color 


of flesh greenish ; three to four seeds, quite large. 
Greyson.— No fruit. | 
Janesville-— Ripens about with Moore’s Earley. Cluster quite 
short and compact, sometimes shouldered; berries nearly round, 
about the size of Hartford, of black color; skin quite thick with 
heavy bloom; color of flesh dark red, around seeds, very firm, not 


softening when dead ripe; flavor very indifferent and quite acid — 


when pulp is broken; three or four seeds of medium size. No 
disease. ) 
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Jewell. No fruit. 

Litile Blue.—No fruit. | 

Mabel— Olusters medium size and compact; berries round, 
averaging small, black color; skin quite thin, light bloom, color 
of flesh whitish, separates from seeds freely, wine flavor; two to: 
three seeds of medium size. Free from disease. | 

Marion.— Cluster quite compact, shouldered; berries nearly 
round, medium sizs and of dark color; skin medium thick, with: 
quite heavy bloom; color of flesh dark red, purplish around 
seeds, somewhat tough, does not separate easily, wine flavor ; two: 
to three seeds of good size. 

Massassoit.— Cluster compact, sometimes shouldered, or large: 
size; berries large and nearly round, red color; skin quite thin 
for so large a berry; color of flesh greenish white, quite melting,. 
_ separates easily from seed, flavor good, resembling somewhat 
Salem; three to four large seeds. This variety resembles Gert- 
ner in every respect. 

Maxatawney.— Not ripe September twenty-six. : 

_ Merrimac.— Cluster medium size, compact but not shouldered ; 
berry black, nearly round, and large ; skin very thick, with heavy — 
bloom ; color of’ flesh whitish ; pink around seeds, texture quite 
tough, separates indifferently, quite acid; two to three seeds, 
very large. . 

Metterny.— No fruit. : 

Missourt Reissling.— Cluster medium size, good length, some- 
times shouldered ; berries white, medium size, nearly round; skin 
quite thin, with slight bloom ; color of flesh whitish, texture cate 
~ good, sprightly flavor ; two to three seeds of medium size. 

Nectar.— Cluster of medium to large size, quite long and com- 
pact, shouldered and double shouldered ; berries black, of medium 


size and nearly round; skin medium thick with very heavy bloom; 


color of flesh yellowish white, texture very good when fully ripe, 
pleasant flavor; two to three quite large seeds. 

Noah.— Claster of medium sizé, sometimes shouldered ; berries 
‘greenish, turning to yellowish white in sun, medium size and 
nearly round; skin quite thick, with little bloom; color of flesh 
greenish white, texture hard, flavor quite acid but sprightly; two 
to three seeds of medium size. 
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Northern Muscadine.— Clusters small, rather short and com- 
pact; berries reddish purple, medium size, and nearly round; 
skin thick, with slight bloom; color of flesh whitish, texture quite 
melting, flavor foxy; two to three seeds of medium size. | 

Olita.— Cluster long, quite loose; berries greenish white, small 
and nearly round; skin medium thick, with slight bloom; color 
of fiesh greenish white, texture very yielding, dissolves in mouth, 
hardly any appearance of pulp, flavor ee a little acid; two 
to three small seeds. 

Red Bird.— Cluster quite long, sometimes shouldered; berries 
reddish purple, quite large, nearly round, a little flattened; skin 
thick, with thin bloom; color of flesh greenish white, texture 
quite firm, flavor foxy; two to three seeds of medium size. 

Red Eagle.—Cluster inclined to long, not shouldered; berries 
dark red, of medium size and nearly round ; skin quite thick, with 
heavy bloom; color of flesh yellowish white, texture quite good, 
separates readily ; flavor very good, some foxiness; two to three 
seeds of medium size; a little mildew. 

Pearl.— Not ripe September twenty-six. 

Poughkeepsie.— Cluster quite long, not shouldered ; berries red, 
nearly round, slightly larger than Delaware, quite heavy bloom; 
color of flesh, greenish white, texture very yielding, separates very 
readily, flavor sweet and sprightly; two to three seeds very small. 

Profitable— Cluster large, quite long, shouldered; berries 
greenish red, round, inclined to oblong; skin quite thick, with 
heavy bloom; color of flesh greenish white, texture very good, 
separates quite readily, flavor not pleasant; three to four seeds 
of medium size. 





METEOROLOGY FOR 1891.* ; 


The record of all the wind strong enough to turn a vane has 
been recorded accurately as to the direction and time. | 

The record of sunshine has been continued uniform with the 
first method adopted by Dr. Babcock, and a summary follows 
the record for 1891, showing a comparison of the sunshine for 
each year it has been recorded by the Negeretti and Zambra 
instrument. . . 

The different tables follow in their order: _ 


*R, D. Newton in charge. 
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1 |35.7 |38.5 |38.5 {37.0 |40.0 {87.0 | 8.0 [14.0 |10.0 |35.0 |44.2 |44.5 |47.0/46.5/39.8 64,5/83.5/80.0 


40.5 [43.8 (29.3 |20.6 |21.0 [22.5 | 5.4 {15.5 116.6 63.6 
51.0 
51.0 
25.0 |32.2 |31.0 |32.0|37.0/36.0 49.0161. 088. 0 


39.0 |46.0 |38.0 |43.7/62.5 cl Sa hg 
13.0 {18.0 |10.5 |39.0 |37.7 |21.0 |17.4 |26.0 |27.0 |32.5 |36.0 |36.0 |48.0/50.4/53.0'60.0|65.2 


9,5 |14.7 |18.0 | 9.1 |12.0 | 8.5 [29.0 |29.8 {21.0 |27.0 |26.5 |27.5 |45.0|48.0)41.2/43.6|51.5 







2 

3 

& 

5 116.7 |19.0 [15.2 |10.0 |27.2 {28.8 |16.0 |20.5 |19.5° 
6 |15.2 |15.0 {13.0 |29.0 |40.0 |37.0 |14.0 |26.0 |22.0 
7 
8 
9 





JANUARY. FEBRUARY. Marcu, APRIL. May, JUNE, 

98.0 136 0 |34.5 |34.0/43.0/44.0/49.1/63. ea 2 
22.2 |21.2 18.0 |29.0 |31.2 [82.0 121.0 /28.2 |28.0. 
13.4 |22.3 |19.8 |29.0 |26.0 {25.0 |26.0 |38.4 |38.0 |28.4 |38.0 |86.0 |47.5/65.0/68.0.50.0/73.0/74.0 
45.4 |47.0 |64. 7 77 .2|74.0/58.0/78.0|78.0 - 
39.0 |41.0 |62.5/82.0177.8 65.5|85 .5/84.0 
50.5 |46.0 |49.5/48.2/51.8/78.5/83.2/75.8 


44.0 |41.0 |49.2/63.0/58.8/60.5/72.0|70.3 


20.8 |24.4 |23.0 [27.0 |32.3 |36.0 [39.0 |39.0 |33.6 
10 |16.0 |25.0 |25.0 |30.4 |30.0 |26.4 |25.5 |33.2 135.0 
11 |34.2 |35.0 133.0 |16.0 |32.0 |26.2 [34.8 |47.5 |44.5 
12 |28.0 |25.6 |22.2 |24.0 |35.0 |36.0 [38.0 |40.5 |40.3 
13 |15.4 |16.7 |16.5 |20.0 |29.2 |25.0 |35.0 |42.8 133.0 
14 |28.6 |34.0 |26.5 |13.4 |14.8 |10.0 |22.2 |24.5 |20.5 
15 |18.0 |28.0 |34.0 |16.0 |33.4 |36.0 |16.0 |25.0 |33.0 
16 |12.0 |10.8 | 6.3 |45.2 |45.8 |89.4 |85.0 {26.0 |20.0 


30.5 
35.5 
42.0 
41.0 
42.8 
50.9 
53.2 
44,2 
39.0 








56.5 |60.3 |48.0/67.0,61 le 78.0\76.3 
68.0 |55.0 |48.5/57.0 aks 87.6|83.8 
58.0 |52.2 |44.5/69.5 Kasi: 91.2|89.3 





49.0 |50.0 |52.0/42.0/42.2'81.0/89.7/75.8 
60.0 |66.2 |89.5|48.0|49.0.65.6/73.7|72.0 
67.0 [66.0 |54,8]55.0]56.2,62.064.1|61.1 
59.8 |56.0 |40.8/63.0/68.8/59.0/65.0/66.0 
59.5 |54.9 |58.2/73.0/71.5.65.1|70.1|74.0 
62.4 |66.0 |61.6|/71.4/71.1/68.5/72.8|70.0 
66.0 |71.4 |59,1|52.0/52.2166.4|79.0|72.0 


63.0 |58.0 |43.0/56.0/55.0|67.5,76.8/68.5 


17 |24.5 |30.3 [24.4 |34.0 [31.0 |28.0 |10.0 |21.5 )29.4 
18 |18.0 |20.5 |19.8 |37.2 |32.0 |27.0 |33.4 |50.0 |34.0 
19 |22.7 |26.6 |26.0 |23.8 26.0 |27.0 |19.0 |24.5 |25.0 
20 |81.4 |34.3 |32.4 |26.4 |31.0 135.5 [33.3 |33.0 |34 0 
91 134.5 |38.9 |38.0 |88.5 [43.5 |37.0 132.5 |40.0 |36.0 
22 |35.0 |35.4 |34.9 |28.5 |28.0 |23.5 /34.5 |41.0 |38.0 
93 181.0 |35.4 |82.8 |19.5 |30.5 |36.0 [37.5 |44.0 |43.6 
24 |33.0 |87.2 |82.6 |36.2 |46.0 |43.5 |37.0 [45.0 |37.8 
95 |29.5 |30.0 |27.6 |47.4 |56.8 |43.0 |27.0 |32.5 |28.5 
96 180.0 136.0 |83.0 |28.4 |27.0 (25.0 |23.0 |33.0 |32.3 
a7 |24.6 |34.0 |37.8 |17.4 |21.0 |17.0 [31.0 |38.0 |37.4 
28 {32.5 |37.0 133.0 |20.3 |29.0 |21.0 |32.0 |46.8 |42.0 


55.8 
55.5 
46.0 
41,2 
57.8 


26.8 |35.0 |35.0 |42.0/47.0/47, 3. oles.ole7.2. 
61.0 





38.0 |46.2 |47.2 |49.4'62.5 Tee 71.5/75.2 
39.2 145.0 145.8 |65.4172.0 ore 82.5/82.8° 








42.0 |56.6 |57.0 |45 0/42.1|51.0,76.0/82.2/69.5 
61.2 |75.8 |71.2 |47.0|57.7|58.5 56 0/63.5/66 0 
47.0 |46.5 |39.8 |49.0/70.0/63.6/58.0/70.5/71.0 











29 |35.5 |38.7 |40.5 |..... os LE 35.3 |48.0 |44.8 |37.5 |53 5 57.0 |62.0\75.8'69.0/66.2/78.0\74.7 
30 [38.0 |36.0 |32.8 |.....|.....|.+++./33.4 |48.0 [41.0 157.6 |76.5 |73.5 |60.8/68.6169.0/66.0/80.8/81.8 
OL 129.2 [34.5 186.0 | decafsccsc}oesee/G000 141.0 (84:8)... wl snews| sess (O2.0170 0100.0) annenneeem En 
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JULY. 
P= a Sl ere 
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97.0|63.2 |66.6 
63.1/70.0 
64.0/70.8 
56.6/66.5 
68.1/59.4 
58.6)71.8 
65.7/56.2 
54.6|61.4 
58.5/70.6 
60.0/77.1 
65.0|79.9 
- 66.0/85.2 
- 69.0/88.0 
74.0/88.4 
72.0/78.8 
63.5|72.0 
64.7|80.5 
67.2|66.0 
63.1/69.4 
61.5|75.0 
61.0/74.0 
64.0/84.0 
73.0|79.8 
68.2/79.4 
61.7|70.2 
57.0|66.5 
66.7|67.8 
60.8]78.0 
60.5|75.7 
63.4)64.0 
55.0/65.0 


63.6 70.7 |62.2 
71.0 |\66.1 
73.0 
59.6 


58.0 


70.5 
68.5 
65.0 
60.8 
65.7 
57.8 
60.1 
69.5 
75.0 


79.8 |73.0 
80.0 |70.6 
87.0 |62.2 
78.1 |63.0 


64.2 
68.1 
66.0 


76.4 
86.0 
82.6 


73.2 
78.0 
71.0 
77.0 
86.0 
80.8 
78.3 
84.0 
89.5 
69.8 
14.1" 
76.7 
68.7 
78.8 
82.4 
79.0 
78.0 
82.2 
75.6 
78.8 
65.2 
73.0 
68.0 
72.4 
79.0 
69.0 
65.5 


72.0 62.7 


64.0. 


57.0 
53.9 
46.8 
52.7 
58.7 
61.5 
41.8 


77.5 
71.2 
79.2 
75.1 


65.0 
68.0 {63.0 
60.2 |54.0 
60.8 
68.0 


68.0 


64 
81.0 70. 


80.0 73 





70.0 


70.4 |62.6 
73.6 |64.0 


70.0 


67.6 |32.8 


47.0 
57.0 


73. 
73 
59. 
57. 
60. 
86. 
88. 
70. 
Mis 
88.5 
81.0 
80.8 
87.3 
89.0 
18.6 
82.2 
85 .2 
72.7 
58.0 





58.0 
64.0 


60.4 
54.1 
45.9 


75.0 
69.7 
80.9 
64.8 
72.5 
67.2 
71.0 


83.0 164.5 
74.5 163.0 
74.2 163.5 


70.0 
70.0 61.0 
F710 


13.0 


80.9 54.4 
82.2 


60.3 


[59.3 
57.3 
46.0 
51.1 
89.0 


73.9 
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719.4 10.3 
72.0 


17.5 


14.4 
74.0 
72.0 
79.6 
81.6 
66.0 


62.0 42.0 
73.0 
66.5 
72.0 


77.0 


46.0 
64.8 
62.0 
69.0 
69.2 
76.9 
68.4 
64.0 


46.0 
60.0 
75.0 34.2 


61.2 15.8 38.4 





54.0 


54.4 
f) 


62.0 59.0 


70.0 |65.0 51.0 
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OcTOBER. 


60.4 |51.1 


63. 3 | 
74.0 
717.0 
76.0 
52.5 
44.7 


\29.4 
33.0 
30.0 
25.8 
38.0 
47.2 
47.0 
49.3 
45.5 
34.8 
34.0 
30.8 
45.8 
57.8 


49.5 
47.6 
50.8 
54.4 
37.5 





42.0 
50.0 
56.9 
47.0 
46.0 
51.0 
21.2 
22.0 


52.0 
55.0 
45.8 (34.0 
47.5 
35.7 
44.4 
37.8 40.8 
44 ,4)/31.0 
24.6 


33.5 


41.0 
48 .6 
53.0 


55.0 
34.0 
35.0 
49.6 


27.0 
14.6 


63.8 {16.0 


43.0 
35.5 
33.0 
36.2 
39.0 
41.0 
47.7 
58.2 
60.8 
56.0 


43.2 
44.7 
34.6 
41. 
53 
39. 
27. 
35. 
38. 
§2. 
53. 
58. 
38. 
35.0 


ne aPpPeaanirnboua4aa 


37.0 
36.5 
23.0 
12.0 
25.4 





NOVEMBER. 


DECEMBER. 





NEA M. 


12M. 


6P. M, ; 


a | ne fe 


19.2 
37.0 
41.3 
52.38 


.0 |40.5 


32. 7 
40.6 
27.5 
40.0 
33.5 
38.5 
37.0 
43.6 
45.0 
33.8 
33.0 
10.0 
15.0 
20.2 
27.0 
28.0 
40.0 
42.8 
87.2 
43 .2 
47.2 
24.0 
21.0 
34.0 
31.0 


-|15.0 


38.0 
48.0 
47.2 
57.2 
49.5 
37.0 
$1.5 
35.7 
47.6 
51.2 
42.3 
46.0 
50.6 
43.1 
42.0 
33.0 
9.2 
20.0 
34.0 
36.3 
41.2 
43 .0 
43.2 
87.6 
45.2 
50.0 
28.0 
82.0 
88.0 
80.0 
23.5 


33.4 
43.4 
46.0 
87.6 
45.0 
35.1 


96.4 
40.0 
46.5 
87.0 
44.0 
46.5 
32.0 
44.4 
25.2 
12.0 
18.1 
30.0 
34.4 
36.6. 
47.0 
44.0 
39.2 
45.5 
33.5 
25.7 
33.0 
38.8 
27.6 
26.0 
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